
!'iii li lliilll/Jl-1 ii 11 11 lli!f !) 11:il Ill II -
OOBREAKOO 

1) couNTY: --'-"-c:""-'-.k_;_:_· 11---=w~h:...i..__ ___ _ 

. 

2) sruoY NAME: chttrfef twp of: 
J,f f A ,h,,,,,,.-r-v.-J ;r, ) r~ / 
vv"l ,-r:;;,,r r U.l'e:v r 1 

3)"WATERCOURSE: {pCR-t~tff/tr,,75 /0'~ 
t , 

. 

4) DOCUMENT TYPE:· ;·fJ - 5-zJ,. ftp-:0 rP' /-otJ y/7 
rf 1/c.5 

00>lv'3l:l800 
1111 11111111111111111111111111 IIIIII IIIIII 11111 111111 

IIII Ill lllll Ill llllll lllll llll llllll llllll lllll llllll 



• 
• 
• 
• ~ 

" :~• 
! ,. 
~ 

Je 

~ , .• ,. 

000000000000000000000000000000000000000000000000000000 
0 "HEC2 WATER-SURFACE PROFILES" -- -- ·o 
* VERSiON OF NOVEMBER i976 v 
0 UPDATED JULY 1979 o 
0 ERROR CORR - 01,02,03 ° 
~ MODIFICATION= 50,5l,52i53 * 
0 0 
0 RUN DATE 80/07/30. TIME 06.05.55. 0 
000000000000000000000000000000000000000000000*00000000 

X X XXXXXXX XXXXX 
X X X X X ·-x · X · X · X 
XXXXXXX XXXX X xxxxx 
X X X X 
X X X X X - ------ - ·· x · ·· · x · ·xxxxxxx - · ·xxxx·x 

----------------------- ----- ----------------- _,... -~--------

i)liii 
X X 

X 
xxxxx 

X 
X 
xxxxxxx· 

' t !), , ' . ) . 
I-'~ .. 

I I 
l 

ft/ {;l q I - "j='li' 0 j'.:. l 'j -e 
W ;;, -+ -e-t'! '...f..o ..._.. 11'1 
- • • - - I 

Loo,~111Jt,lerss. _R1u~>f. 

' ' I 
I. 

J 
I. 

,- 0 .,..._ "L1 ' - t ; 

_\ 

YI . j D .L ( l~•·, ' . ,) ' , .. 

, 

T.,f l ,~; 
I 

". ' ,< 
) ' .I 

--------- ---- --- -------- ---·------------------~-------------------------------.--1-- ............ _____ .,. ____ ... ___________ -- ------------------ -------- -.---

• 
e 

• 
• 
• 
• 
• 
• 
• 
• 

• • 
----------------- --,--+-. --- ------- ----- __ .,._ ____________ ---,...--..- -- - --~ -

• • 
• • 

r-..... --..- --- - .,. ... _ 

• • 
• • 

~ .,.....,...___,._ __ , __ ~ .. ....,.-- • --•-_,__ .__,....•--- ...,---,......,-w• -- •• -...--• ~__,...,......., _______ ---.--,.. ..... ~ ..... ~➔ "f-"' ............ ,,....... __________ ........ __ ........... _ - -W ........... ~-... M~---- ______ .......... -.......... + - -t• .. •• - .. •--•· ----• ____ .,,_._ ....... ,. • 
... o,••~- • ___ , 

• • !,, I 



• 
' I -·•''( 

• 
• ' 'J 

'.• 
~ 
it 

"·• ., 
~) 

.;; ·, 
J 

'"• 8 
C) 

:! 

• 
• 
• 
• 

~0**********•******~••000000000000~000000000000000 
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000000000000~000000~00000000000000~000000~00000000 

C • 
Tl WATERTOWN CHARlER TOWNSHIP, CLINTON COUNTY 
T2 10 YR LEVEL 

-·· -13-- ·---tooK·INGGl:"A"SS--RI'VER---------:-· ---·-·-- . --· 

Jl !CHECK INQ NINV IDIR STRT 

. ·o .
J2 NPROF 

. 2. 

!PLOT 

0 .

PRFVS 

o. 0.000000 

J(SECV XSECH 

ME"rRIC 

· o .. oo · 

FN 

HVINS 

o.o 
ALLDC 

o·.ooo · 

Q 

IBW 

o .. 
WSEL 

769.800 

CHIii IM 

FQ 

0.000 

!TRACE 
- . 1.-000 -0.000 -- --1.ooo·---·--0.-000•-• - ·o.ooo·······-o.-000 0.000 o .-o o o · · · ·o. o o o 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

150.000 201.000 · 0.000 · 0.000· o·.ooo · - 0.000· · o·.ooo ··-·· 0.000 0.000 - · 0.000 · 

JS LPRNT NUMSEC ********REQUESTED SECTION NUMBERS******~* 
- -- --- ---·1 o .o o o---- --·1-0. oo o-- -- ·o. o o o-- - -o.-o o o -- ----o.-o o o---- o-.o o o--- - o.·oo·o- -- - o·.oo o· - -

NC .090 .080 .040 .100 .,,. .30Q,,,, 0.000 0.000 
QT 6.000 2010.000/ 2880.000 ./ 3210.000 ✓ 4000.00U"" I,, 3210,000 2737,000 
ET _o.ooo_ __o1,_oo_o .. .. __ O.QOO _ .... ____ o. __ ooo_ _ _ o~o~o a,_:--:- _ 1 !.'!OC!. _ ... 1~.000 

0.000- ·--·-0;000-------------- -
0.000 0.000 
0.000 0.000 
0.000 0,000 - . . - -

0,000 
0.000 
0.000 

x1 21.800 15.ooo 2000.000 2083,ooo 0.000 0.000 0.000 
GR 780.000 1760.000 772.100 1880,000 767.700 1900.000 767.700 

0,000 0,000 
767.000 2000,000 

--·-GR· ·- -163.soo··- -2ooei.-ooo--·--753-.0010--- -20,io;ooo---- · 762.BOO · ---203r,ooo····· - - 763.ooo· 
GR 765.500 2077.000 767.000 2083,000 769.JOO 2088.000 76B.900 

0.000 
1931.000 

- - 204·3.ooo · 
2100.000 

0.000 

----763',200 ____ - 2063~000 •·· 

• NC 0.000 01,000 0.000 .300 .500 0.000 10.000 
767.600 2200,000 

0,000 0,000 

• Xl 21.900 20,000 2000,000 2076,000 68.000 68,000 6B,OOO 0,000 OeOOO 0,000 
X3 10.000 0.000 0.000 0.000 0.000 0.000 0.000 112.soo 112.soo 0.000 
GR 780.000 1610.000 774,600 1710.000 772,100 1800,000 768,100 1900,000 767,200 2000,000 

--·GR--16-1-.20 0----20 001-.-i-o 0---16·4'-.-soo-200 8-.-oo o-·--753-;-30 o-·20-24-.0 o 0----16·:J.-i-o o-· ---20 37-;·o o o----163-.-20-o-----2os4·.-o o o· ... ··· ·•····· -· -- - --- ,.... • GR 765,000 2070.000 766.000 2076,000 766.000 2076,100 770,100 2102,000 770,100 2102.000 
GR 772.900 2179.000 773,300 2200,000 774.700 2279.000 775,600 2300,000 780.000 2350.000 

• 
• 

XI 22,000 01.000 0,000 0,000 1.000 1,000 1,000 0,000 0,000 0,000 
X3 10,000 D,000 0,000 0,000 O.OOO 0,000 OeOOO 772,500 772,500 0,000 
BT 15,000 1610.000 780,000 0.000 1710.000 775,100 0,000 1800,000 772,500 0,000 
er--· T900.ooo---111-.ooo ··- ---o.·ooo--- ·20010~000····- - -113'.·t+oo·•· · · · 161·.·200---·--·2000.000 ·- - 113.400· · .. -;r11 .900··· - 2016,000 
BT 773,200 771,800 2076,000 773,200 766,000 2076,100 773,000 0.000 2102.000 773,000 
BT 0,000 2179.000 773,000 0,000 2200.000 773,300 0.000 2279.000 774,700 0.000 
BT 2300.000 77~.600 0,000 2350,000 780.000 0,000 0.000 0.000 0,000 0.000 
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- Xl 22.100 0.000 0.000 - -o .·ooo - 30.000 ·-30.000· ·30.000 ---·o. ooo 0.000 . - 0.000 
X2 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0,000 
X3 10.000 0.000 0.000 0.000 0.000 0.000 0.000 773.200 773.200 0.000 

Xl 22.200 0.000 0.000 0.000 1.000 1. 000 1.000 0.000 0.000 0.000 
X3 10.000 0.000 0.000 0.000 0.000 0.000 0.000 773.200 773.200 0.000 
NC 0.000 0.000 0.000 .100 .300 0.000 0.000 0. 0 0.0 0.000 0.000 

Xl 22.300 12.000 1928.000 
GR 775.000 1658.000 770.000 

1998.000 200.000 200.000 200.000 0.000 0.000 0.000 
1778.000 769.000 1928.000 766.100 1935.000 764.500 1952.000 

---·GR ----163.soo· ·-1910.000· -- 16·4";000·· -1 98 o·.o oo· -- - -·16s. o·o o··- --·•1992. o o o· · · --169,;ooo -·-199s-.-ooo·-·-110.ooo--- 213a-,ooo-
GR 775.000 2228.000 780.000 2348.000 0.000 0.000 o.ooo 0.000 0.000 0.000 

Xl 
GR 
GR 
GR 
GR 

Xl 

23.000 
785.000 

- 766.100 
769.000 
780.000 

24.000 
----GR -·-100·;000 · 

771.500 
767.200 
775.000 

GR 
GR 
GR 
Er-·. · 0.000--

VALLEY SECTION B 

1928.000 
780.000 

0.000 0.000 
1873.000 769.000 

0.000 
J92a.ono 

16.000 
1748.000 
·1935.000· 
1998.000 
2290.000 

· 765.500 · -· 
770.000 

0.000 

1998.000 
1773.000 

-1952.000 
2000.000 

0.000 

2800.000 
775.000 

.. 764.600 
769.600 

0.000 

2850.000 
1828.000 
1970.000 
2100.000 

0.000 

2830.000 
110.000 
765.000 · 
769.900 

0.000 

1900.000 -- - · ·16s·.ooo· 
2200.000 775.000 

0.000 0.000 

- 1992.000 
2275.000 

0.000 

VALLEY SECTION C 

11.000 1931.000 2000.000 2350.000 2350.000 2400.000 0.000 
- r348. oo o- - ·-11s-;o o 0---1 s2e .-o o o--·- --11 r-;300-·- -110 o ;-o o o·------111 ·; 30 o ·· ·-1·00 o. o o o --

192s. o o o 769.soo 1931.000 766.200 193s.ooo 76s.aoo 1940.000 
1980.000 766.400 1994.000 769.500 2000.000 769.200 2100,000 
2211.000 780.000 2311.000 0.000 0.000 0.000 0.000 

--- ··1;roo --- · · -T.·100·-- ·• -- 1.100 ·-------1.roo-- - .... -r.-100· · ·1030·.ooo ···--·2000.000-

0.000 
--770 .200-

766 o 0 00 
110.000 

0.000 
·-0.000-·· 

0.000 
1900.000 
1965.000 
21780000 

0.000 
0.000· 

Xl 24.800 11.000 1907.000 1980.000_~1440.000 1400.000 1400.000 0.000 
----GR--·--11s. o oo-- -116·0 .oo o· ---769.·ooo--·-1·901-;ooo 765.900·-·-- 19TB; oo o ·-·-- - ·16s. 300· - - -1932.-0 oo 

0.000 0.000 
· ·· -- 1<,-s-.·o o o· --- ·-1951.-0 o o 

GR 765.300 1960.000 765.500 1970.000 768.100 1980,000 769.000 1985.000 
GR 780.000 2080.000 0.000 0.000 0.000 0.000 0.000 0.000 
NC 0.000 0.000 0.000 .300 .500 0.000 0.000 0.000 

775.000 2010.000 
0.000 0.000 
0.000 0,000 

- . --•- -· -- .. - ·- - .. 

~~ 24.900 11.000 1918.000 2000.000 100.000 260.000 190.000 .885 0.000 0.000 

- - - -- --

-- --- -

------

. -·· GR 
GR 
GR 

780,000 993.000 780.000 __ 1193.000, ___ 780.000 1668.000 780.000 1893.000 100.200 1918.000 
· -·- 16s·.-9 o o--r9·1·a.o o 0--165,3 o o 1'9 32.0 o o 764·.so o--r9s7..-o o o -- - -164-. so o-- ·1 960·.-o o o---~ 165• so o-- · 1 971 • o o o --· ···---·------

768.100 1980.000 769.000 1985.000 773.000 2000.000 780.200 2000.000 780.000 2050.000 
780.000 2200.000 785.000 2550.000 0.000 0.000 0.000 0.000 0.000 0.000 

x1 2s.ooo 0.000 0.000 0.000 1.000 1.000 1.000 
X2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
BT 15.000 993.000 780.000 0.000 1193.000 780.000 0.000 

--··BT-·-1·093•.-o o 0-----1 ao-;-o o o----o·.·o o o· -•--1•91-a·.o o o 100·.·20 o-·•-- "76s•.-900·-·--·--1918. o o o · 
BT 780.200 777.800 1957.000 780.200 764.500 1960.000 780.200 
BT 777.800 2000.000 780.200 777.800 2000.000 7800200 773.000 
BT 2200.000 780.000 0.000 2550.000 785.000 0.000 0.000 

0.000 0.000 0.000 
0.000 .ass 0.000 

1668.000 780.000 0.000 
• · · 1 ao-. 20 o---··-111;aoo- · • .. 1 957. oo o .... 

764.500 19600000 100.200 
2050.000 780.000 0.000 

0.000 0.000 0.000 
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... -x 1-- - - ·- 2s·. 20 o-· ---- - o. o o o · 
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~ 

-- -o-;ooo--•· - ·--o-.-o•oo· -----·30~·000--- - ----30.ooo · -- •·30.000 -- - ·- - 0.000-- · -
0.000 0.000 0.000 0.000 1.000 0.000 

- -- o·.ooo 
0.000 

·o;ooo· 
0.000 

- 1-.000 .. 
0.000 

-· 1 .-000· - · · 
l .400 

1·.000· 
0.000 

0,000" 
0.000 

o·.-000----- - ·•o.ooo 
0,000 0,000 

-- · o·,ooo· ... -
0,000 

0,000 
0,000 

~- - --x l. 
GR 
GR 
GR 
GR· 
GR 
NC 

2 5 • 3 0 0 -·--- 2 l • 0 0 0 .. 
780.000 993.000 
765.900 1918.000 
764.800 1960.500 

191a.ooo-----2000-~ooo·----roo-.-ooo- - 100.000 · · --roo.ooo 
775.000 1193.000 775.000 1668.000 775.000 

o·.-o o o-
189 J, o o o 
1957,500 
1980,000 

- --· ---o-;ooo-·-- -- - o ;ooo - -· - · 
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765.900 1918.100 765.300 1932.000 764.500 
764.800 1960.600 765.500 1971.000 768.100 

769,000 1907,000 
764,500 1957-600 
769,000 1Q85,000 ... 113-;ooo·--- 2000.ooo-

1as.ooo 2sso.ooo 
--- ·11y.ooo -· - ?ooo·.-100------775-;-o-oo 2uro-;-oo-o----1ao;ooo 

0.000 0.000 0.000 0.000 0.000 
2oso.ooo 

0,000 
0,000 

··1ao.ooo· 2200.000----· 
0.000 0.000 0.000 .100 .JOO 0.000 OoOOO 

0,000 0,000 
0,000 0,000 

VALLEY SECTION E 
Xl 26.000 13,000 2010.000 2097,000 2750.000 2300,000 2600,000 0.000 0,000 0,000 -- GR- 785.000 - '1610.000 - 1ao·.ooo -· . 1980.000- -· 780.900 2000.000· - .. 771.800 - ·2010~0·0·0·. --·-·759;900 ·- 2030,000 GR 768.000 2042,000 766,900 2055,000 768.800 2070,000 7690800 209?,000 771,800 2097,000 GR 772,700 2120.000 775,000 2472,000 780.000 2647,000 0,000 0.000 0,000 0,000 ET 0.000 1.100 7,100 1.100 7 • }_00 7, l 00_ 1880.000 _)9_95.000 0,000 0!_Q00 --- - . - - ~-- ~- . - --

x1 26.aoo 16.ooo 1906.ooo 1994.ooo aoo.ooo 1oso.ooo 
GR 785.000 1456.000 780.000 1756.000 774.300 1900.000 

· GR' ---110 .-t+oo-- ---1920·.-000 --15a-;soo-----1939-; oo·o---16a-.-roo---1960~·000-
GR 772.000 1994.000 772.000 1994.100 779.600 2000,000 
GR '781,000 2300.000 0,000 0,000 0.000 0,000 
NC _ .. 0.000 __ .... 0.000 ·--- _ Oo.Q..Q.O _________ ,300 ______ .SOO ________ 0,000 

1000.000 0,000 0,000 0,000 
772.000 1906.000 7720000 1906,100 

- --15a-~300- - ·r912;000 ----110·,90·0-- ·T992·.-ooo· -
780,000 2100.000 781,000 2200.000 

0.000 0,000 0,000 0,000 
0,000 0.000 0,000 0,000 -----..------------- ---- ··--··· ... --~-------------.--- - --

Xl 
GR 

---GR
GR 

26,900 13,000 1906,000 1994,000 so.coo so.coo 50,000 
778,800 1700,000 779.600 1800,000 781,600 1906,000 772.000 

-·160. so o- - -1939. o o o- -- -100 .-i·o 0-----1960,,0 oo- - - -160-;-30 o·-- - --1972. o o o-- - ·- ·110-. 90 o • • 
781.700 1994.000 782.400 2100.000 784.200 2200,000 0,000 

0.000 0,000 0,000 
1906,000 770,400 1920,000 

--1992. ooo ---·•112;000-r994·.ooo· ... 
0,000 OoOOO 0,000 

---x 1-- 21 .-o o o 0-.-00 o --- --o-; o o o·-------o.o o o---- ----1.-0·00- ·-- - · -- -1 ;·o o o-- -- · 1.00 o- ----
BT 8,000 1700.000 778.800 0.000 1800.000 779,600 OoOOO 

---- ·o-.ooo· ·-0.-000·- -- --- - o;ooo· 

BT 1906.000 781.600 779.500 1994.000 781.700 779.500 1994.000 
BT 102.400 0.000 2200.000 104.200 ___ o.ooo 0.000 0.000 .-...... _,,_..,_ _____ -,....,.....,. _______ --- ------ -_ ... ,,_ ....... ·..c...'--'--------- -----..--- -- --.- ---- --- ~. 

' 

X l 
)(2 

21.·100 
0.000 

BRIDGE SECTION F HERBISON WEST UPSTREAM FACE 
0.000 .. 
0.000 

·o;ooo 
0.000 

0.000· 
0.000 

·16·.000 
0.000 

'16.000 
0.000 

16.000 
1.000 

1906.000 781.600 772.000 
781.700 112.000 2100.000 

0.000 0.000 0.000 --- -- ---- -· - - ,. - ... -· ... -- ·--- -- - ~ - - -- --- ......... - - ·-

o·. ooo 
0.000 

0.000 -
0.000 

0.000· 
0,000 

-- - - -·- -,. --..--

. - --- - . --- ,_ ____ -

- - - ---- -

-........ ---x·r· - --21.20 o----- ·--o-.o o o· ----- ·o-:o o o· -- ·-··--o-.oo o --- ---- · r. o oo .. - - ~ · · r .-oo o·---- · .. 1. o OO"" " · · - • -o·;o·oo· ....... - ·· o. o o o·--
• ET 0.000 OoOOO 0.000 0.000 0.000 1.400 0.000 0.000 0.000 

0.-000 
0.000 

• 
. Xl 

GR 
GR 

27.300 
785.000 
770.400 

16.000 
1456.000 
1920.000 

1906.000 · 
780.000 
768.500 

1994.000 
1756.000 
1939.000 

100.000 
774.300 
768.100 

100.000 
1900.000 
1960.000 

I 

100.000 
112.000 
768.300 

0.000 
]906,000 
1972.000 

0.000 
112.000 
770,900 

0.000 
1906.100 
1992.000 
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GR 
- GR 

NC 

Xl 
GR 
GR 
GR 
GR 

Xl 
GR 
GR 
GR 
GR 

112.000 
· 181·.ooo 

0.000 

28.000 
785.000 
775.900 
769.100 
775.000 

29.000 
780.000 
771.800 
771.800 
780.000 

1994.000 
2300.000 

0.000 

112.000 
0.000 
0.000 

VALLEY SECTION G 

20.000 
1204.000 
2000.000 
2046.000 
2149.000 

2004.000 
780.000 
773.100 
769.800 
780.000 

VALLEY SECTION H 

16.000 
1653.000 
2009.000 
2012.000 
2690.000 

2003.000 
775.000 
770.900 
772.lCIO 

0.000 

1994.100 
·o.ooo 

.100 

2079.000 
1404.000 
2004.000 --
2065.000 
2229.000 

2090.000 
1963.000 
2024.000 
2080.000 

0.000 
'ET 0.000· 7.100 - 7. "l Clo- - 7. l 0 0 

Xl 29.800 
· GR 785.000 · 

GR 774.000 
GR 772.200 
GR 774.800 

-· ··GR-------181.500 
NC 0.000 

21.000 
800.000 

2000.100 
2039.300 
2081.500 

-·--2i-90·. 000 
0.000 

- -x-1-- ... · 29.900 18.000-
GR 
GR 
GR 

785.ooo 800.000 
774.000 2000.000 
112.200 2041.000 

2000.000 
780.0CIO 
112.200 
112.200 
774.800 

-o.·oc10 -
O.OCIO 

2081.500 
1000.000 
2009.000 
2042.300 
2081.600 
---0.000-- -· 

.300 

. - 2080. 000-
1000. ooo 
2009.000 
2052.000 

779.600 
0.000 

.300 

1650.000 
775.000 
770.500 
772.100 
780.000 

3700,000 
776,900 
770,600 
775,200 

0,000 
·7, l 00 

700,000 
775,000 
112.000 
772,200 
775,000 

·- · o·. ooo -
, 5oo 

2000.000 
·o.ooo 
0.000 

1980.000 
1454.000 
2011.000 
2076.000 
2304,000 

3800,000 
2000.001 0 
2032.000 
2090. oo,o 

0.000 
7. 10,0 -

780,000 
0.000 
0,000 

1880.000 
771.000 
770,100 
773.100 
780.000 

4000.000 
774.000 
110.100 
775.600 

0.000 
1950,000 

900.000 820.000 
1500.000 775.000 
2020.000 112.200 
2052.000 112.000 
2085.000 780.000 

· -- -o·.0010------ -o;ooo· · 
0.000 0.000 

---120. 000 -- 110-.-000· - · ·1so.ooo--
781.300 
112.200 
773,700 

781.600 1500.000 
772,000 2020.000 
772,000 2066.000 

2100.000 
0.000 
0,000 

0.000 
1604.000 
2020.000 
2079.000 
2379,000 

0.000 
2000.100 
2042.000 
2100.000 

0.000 
2130.000 

0.000 
1980.000 
2033.000 
2066.000 
2095.000 

0.000 
0.000 

·o. o o o 
1900.000 
2033.000 
2076.000 

781.000 
0.000 
0.000 

0,000 
774.600 
769.600 
774.500 
785.000 

0.000 
775.200 
770.800 
776.400 

0.000 
0.000 

0.000 
774.000 
112.200 
773.700 
795.000 

- -·· 0.000 
0.000 

o·. oo o --
103. 30 o 
112.200 
774.800 --- "GR-

··2000.000 · 
783.000 
772.2CIO 
112.200 
785-. ooo---183.300 - - 2080·. ooo· · · · - 2140.000 ... -- 787. 500··-· ·· 2190. 0010 · -o. oo o· · · ·o-.ooo - ·o.ooo-

Xl 30.000 0.000 0.000 0.000 
BT 14.000 800~000 785.000 0.000 
BT 1900.000 781.300 0.000 2000.000 
BT 783.300 781.600 2039.000 783.300 
BT 781 ■ 600 2080.000 783.300 781.600 
BT·-· 2r90.-ooo-·-·1a1·.500-----o.ooo- ~--0.000 

1.000 1.0010 1.000 0.000 0.000 
1000.000 783,000 0.000 --1500~000 781,600 
783.300 774,000 2000,000 783,300 781.600 
772,200 2041,000 783.300 772.200 20410000 

2080.000 783.300 ___ 774.800 2140.000 795.000 
o·;o o 0-----0-.0010 ---o-.-o o o- ------- 0.-000 · -·•·- ·· --o-.o o o · --

BRIDGE SECTION I HERBISON EAST UPSTREAM FACE 

Xl 
X2 

30.100 
0.000 

0.000 
0.000 

0.000 
0.000 

_., __ 

0.000 
0.000 

--
24. 000 

0.000 
24,000 

0.000 
24.000 

1,000 
0,000 
0.000 

0.000 
0.000 

2200.000 
0.000 
0.000 

0,000 
1900,000 
2030.000 
2082,000 
2529,000 

0.000 
2003,000 
2062,000 
2290,000 

0.000 
0.000 

0.000 
2000.000 
2039,250 
2076,000 
?1.:,0.000 

- 0.000 
0,000 

0.000 
2000.000 
?039,000 
20130,000 

0.000 

0.000 
0.000 

2039.000 
7133,300 

0.000 
0.000 

0.000 
0.000 

............ _ .. _...., ___ ...... ·--- - ~- ... - .. ---------- .............. _ ... _. __ ..--- - ..... _.,.. .. - .. ..,.._ .., ______ .. •--.-----• _,.., _ _,_ .............. - - .... .,_ -·----.......... -~- ........ - ...... ,-... .. ..,. ·- ... - --- - .......... . 

Xl 
ET 

Xl 
GR 

30.200 
0.000 

30 • 30 0 
785.000 

0.000 
1.100 

16.000 
800.000 

0.000 
1.100 

2000.000 
780.000 

0.000 
1.100 

2001.000 
1000.000 

1.000 
1.100 

100.000 
775.000 

1.000 
7. lCIO 

100.000 
1500.0010 

1.000 
1950.000 

100.000 
775,000 

0.000 
2130.000 

0.000 
1980.000 

0,000 
0,0Q0 

0.000 
774.000 

0.000 
0.000 

0.000 
?0100.000 
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GR . GR __ _ 
GR 
NC 
ET 

772.200 2009.000 772.000 
·112.000 -·-2066.000---·-773. 100· 
785.000 2330.000 0.000 

0.000 0.000 0.000 
0.000 0.000 0.000 -----. -- ------- --- - -- ----

VALLEY SECTION J 

2020.000 112.200 
2016.·ooo-•·-- 774.aoo ·-

0.000 0.000 
.100 .300 

0.000 0.000 
- - -- - --· - - - - - - - -- -- . 

X l · -- · 31 • 0 0 0 14;·000-· 2012.000 ·- - 2091.000·--·2600.ooo · 
GR 790.000 
GR 775.600 
GR 779.300 

1932.000 785.000 1952.000 780.000 
2033.000 775.000 2055.000 775.200 
2100.000 780.000 2300.000 785.000 - - - - --- -- . ---- ----· 

VALLEY SECTION K 

X 1 · - · ··32.000 - 16.000 2016.000 2110.000 2100.000 
GR aoo.ooo 1896.000 795,000 1916.000 790.000 
GR 780.400 2016.000 779.400 2020.000 777.400 
GR 111.200 2078.000 777.600 2096.000 780.400 
GR·- -·-795;000--29i-o.ooo -- -- 0.000 · -·o.ooo o·. ooo 

VALLEY SECTION L 
-- . - - -- --- -- -- --- ~ -· -- .. -

2033.000 
2081.000 

0.000 
0.000 
1.400 

772.200 
-·-775.000 

0.000 
0.000 
0.000 

2042.000 
. - 2085.000 

0.000 
0.000 
0.000 

112.200 
... -·100.000 -

0,000 
0.000 
0.000 

2300.·ooo -- · -2500.000- · - o·.-000 --------0.000 ·•· 
1967.000 779.300 2012.000 776.300 
2073.000 776.000 2089.000 779.300 

__ 255_1.jl_QO____ 790. 000 2?_7.l!.009_ 0 • 000 

2000.000 2400. ooo· ---- -0.000 . 0,000 
1956.000 785.000 1986,000 780.000 
2022.000 775.900 2044.000 776-100 
2110.000 785.000 2460,000 790.000 

ff.000 0.000· -- . 0.000 
. 

0.000 

?052.000 
·2300.000 

0.000 
0.000 
0,000 

-- o.·ooo· 
2021,000 
2091,000 

0,000 

·o. ooo 
2011.000 
2069.000 
?610.000 

0.000 

Xl 33.000 15.000 2003.000 2079.000 2475.000 2600.000 2600.000 0.000 0.000 0.000 
GR 790.000 1963.000 785.000 1973.000 780.000 1993.000 781.000 2003.000 780,400 2006.000 
GR 778.600 2011.000 777,100 2021.000 776.200 2039,000 776.900 2058,000 778.100 2071.000 

--GR--101. 6-oo--·· 2019·. 000---·101. 500·· --2000-. oo·o ·· -· -100. ooo · --2009;000---705·;·000-·-· 2429;000-----790·. ooo-·--2509.000 
ET 0.000 7.100 7.100 7.100 7.100 7.100 1980.000 2100,000 0.000 0,000 

·-- - x1· ----33.aoo·- · 
GR 795.000 
GR 780.400 

-i-6·.-ooo· -- 2003.000 ·-- 2019,-000·-- --110;000 
1553.000 790.000 1753.000 785.000 
2006.000 778.600 2011.000 777.100 
2011.000 781.000 2079.000 781.500 

690-.-000· 
1983,000 
2021.000 
2080.000 

-- -100-.000-- ··••··- o;ooo· - -- o·.000----- - ··o-.ooo 
780.000 1993.000 101.000 2003,000 
776.200 2039.000 776,900 2058.000 
785,000 2084.000 790.000 2379,000 GR 778• 100 

--GR·-·-795-.000 --·2529.000-··----· -o .ooo·- ----0.000·- -· --·o. ooo - -- -- 0 .o O O • • - · o·.ooo··-- --- o.·o•oo·--·•-·-•o.ooo· -·-··-- ·o·o'ooo 
0.000 0.000 0.000 0,000 NC 0.000 0.000 0.000 .300 .500 0.000 

. 
--x1·•-•·· ··33.900-··-·-·-14·.ooo-- ·- 2003-;ooo- - ·2013.000- ----100-;ooo-•·· ·--100;00·0·--·· 1·00-.000 ···-- · - 0.000· --- - ··o·.-000·---

GR 795.000 1553.000 790.000 1753.000 789.000 1983.000 788.200 2003.000 778.300 
GR 777.600 2011.000 777.100 2021.000 776.200 2039.000 776.900 2058.000 778.100 
GR 788.200 2073.000 788.200 2180.000 787.900 2470.000 789.500 2550.000 OoOOO -- s0- --o•.oo·o-- •·· r.·100· ----···3·.-000 ···o-.ooo s3-.ooo---·o•;-oo·o··- --•·556;000· -- -- ·o·.oo·o·-----776.-200·-• 

BRIDGE SECTION M FRANCIS ROAD UPSTREAM FACE . . -~ .. - -- - ... -- ... - - . . - .. . -. - - . . . -
Xl 34.100 0.000 0.000 0.000 26.000 
X2 0.000 , 0.000 1.000 785.000 788.200 
BT 10.000 1553.000 795.ooo ·o.ooo 1153.000 

·-·-aT - ·2003.000·---·100. 200·--11a.·30·0•·--- 2003-;-ooo~ -·1aa·. 200· · · · 
8T 788.200 778.100 2180.000 788.200 0.000 
8T 0.000 0.000 0.000 0.000 0,000 
ET 0.000 7.100 7.100 7.100 7.100 

26.000 26.000 
0.000 0.000 

790.000 0.000 
·105·.·ooo·---·2013; ooo · 

2470.000 787.900 
0.000 0.000 
1.100 1950.000 - . . 

0.000 0.000 
0.000 0.000 

1983.000 789.000 
_ .. 1a·B·.200"'·· ·-105-;ooo • ·· 

0.000 2550.000 
0.000 0.000 

2120.000 0.000 

Xl 34.300 16.000 2003.000 2000.000 200.000 200.000 200.000 0.000 0.000 

··· · o. o o o· 
2003.000 
2073.000 

0.000 
. ·116; 20'0 . 

0.000 
0.000 
0.000 

2073.000 
789.500 

0.000 
0.000 

0.000 

... , --- ~-- -

--- ----. __ ... ____ _ 

• 
! e1 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• .I 

j 



n 

"' 
" 

• 
• 
• 
• ~-,, ,, .,. 

[ 
~ 
~ 

" 
Be 
0 ,, 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• ' 

- . -

GR 795.000 1553.000 790.000 1753.000 785.000 1983.000 780.000 1993.000 101.000 2003.000 GR 780.400 2006.000 '778~600 201r.ooo -- ·- 111.100 2021.000- 776.200 2039.000 776.900 2050.000 GR 778.100 2011.000 781.000 2079.000 781.500 2080.000 785.000 2084.000 790.000 2379.000 GR 795.000 2529.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 NC 0.000 0.000 0.000 .100 .300 0.000 0.000 0.000 0,000 0.000 QT' . - 6 • 000-- - 1990.000/ 2110.000/· 3090.000__:.,---- 3050.ooo ✓ 3090.000 2737.000 0.000 0.000 0.000 ET 0.000 0.000 0.000 0.000 0.000 l.400 0.000 0.000 0.000 0.000 
et~ 

VALLEY SECTION N -
Xl 35.000 14.000 2000.000 2080.000 1200.000 1425.000 1390.000 0.000 0.000 0.000 GR 795.000 1010.000 790.000 1850.000 785,000 1890.000 780,000 1930.000 781,600 2000.000 GR - - 779·.400 2010;000 778.100 2027;000-~ 771.100-- - ·2041+-;.00-0----779;300 2070,000 ·101.100 2000.000 GR 780.000 2190.000 785.000 2480.000 790.000 2636.000 795.000 2780.000 0,000 0.000 

--VALLEY SECTION 0 -

Xl 36.000 15.000 2000.000 2104.000 3300.000 3200.000 3350.000 0.000 0.000 0.000 GR 805.000 1660.000 800.000 1960.000 795.000 1980,000 790.000 1990.000 785.000 1995.000 GR 102.000- ---2000.-000 780.400 2006". 000 780.400 2059, 000 - . -·779.300. 2011.000 '779,500 2098.000 GR 782.800 2103,000 783.800 2104.000 785.000 2110.000 790.000 2000.000 795.000 3104.000 

--- VALLEY- SECTION P 

37.000 15.000 1896.000 1982.000 1750.000 1450.000 
790.000 1646.000 785,000 1895.000 

0.000 0.000 
1896,000 781.300 

Xl 
GR 

-- -- GR -
GR 
ET 

795.000 1486.000 
-- 100-.600-- -- r923. ooo 

785.000 1987,000 
·- 1ao.500·---r94r.ooo- -----100·.600----1959;·000 

785,ooo 2012.000 785.ooo 2212.000 

1000.000 
783.900 

-793.100 
790.000 

1800,000 

- ·1910.000--- - 793.900---
0.000 

1910,000 
1902.ooo·-
2482,000 0,000 7,100 7,100 1.100 1.100 . 1.100 

2322,000 795.000 
2150.000 0.000 

- ---- ------------- ---- ---------- ------------..----- -- ------ ·---- ·----------·-------~--------------------- ------- -------- --
Xl 
NC 

37.800 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
.300 

500.000 
.500 

500.000 
0.000 

500,000 
0.000 

0.000 
0,000 

0.000 
0.000 

0.000 

0.000 
0.000 

-- -- ------ - --...... ·-- ·--- ---- - - ----- - -------- - ...----......---- -,------- - ~ - -- --- - ----- -• ---- -- - ..... - •---- ----- - ..,_ ____ -· ... --- - --- - -- ~--- ---·· -- -- --
Xl 
GR 
GR 
GR 
SB 
NC 

37.900 
795.000 
791,200 
781,000 

0.000 
0.000 

~ ____ .,_ _________ _ 

14.000 
1482.000 
1912,000 
2000.000 

1,550 
0.000 

1912.000 
790,000 
784.000 

-791.000 · 
3.ooo 

.024 

2000.000 
1612.000 
1912.000 
2000.000· 

0,000 
0,000 

160.000 
788.500 
101 .ioo 
791,000 
67,640 

0.000 

160,000 
1100.000 
1935,000 
2200.000 

0.000 
0.000 

160,000 
787,000 
780,900 
795,000 
588,500 

0.000 

0.000 
1732,000 
1954,000 
2316,000 

0,000 
0.000 

_....,. ...... _ ---~--------- -· _.___... ... _______ .__...,_ ________ _............. ... ~-------------- ... __ _._ ___ ..... - - - ----
BRIDGE SECTION Q LOWELL UPSTREAM FACE 

0.000 
788,400 
780,500 

o.ooo-
780,500 

0,000 

Xl 38,100 0,000 0,000 0.000 16,000 16.000 16,000 ,799 0,000 
x2 o·.ooo· - · -0.000 --•-1:000· ----0.000 --0.000 0.000-- 0.000 "O;ooo .-199 
BT 11,000 1482,000 795.000 0.000 1612,000 790.000 0,000 1700,000 788,500 
BT 1732.000 787,000 0,000 1810,000 788.400 0,000 1912,000 791,200 784,000 
BT 791,200 789,200 2000,000 791,800 789,200 2000,000 791,800 781,000 2200,000 

-"BT -·-"'-o-. 000--2316. 000---795. o oo---·--o. ooo- ---o. ooo-··-- ·- ·o~-000- ·- -·· o·.ooo··· --- ·---o ;ooo·--· ··--· o·. oo·o-
NC 0,000 0,000 ,040 0,000 0,000 0,000 0.000 0,000 0,000 

" - X l 
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-· ·· - - -o .o·o-o·- · -- · · 
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21.000· -- -o .-oo o. o o· -
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4ol9 
4o39 

15060-- - - '4o70 
20 • 71 5. 84 
22.98 6030 
24075 7o03 

AREA 

922.82 
1156.26 
1234.64 
1503,26 

440008 
492.78 
509076 
568.90 

22.000 1.00 77!,00 771,80 763-10 2010.00 769.78 o.oo 110.12 17.34 4.70 440.16 
22.000 1.00 111.00 111.so 763.10 2000.00 110.41 o.oo 111.00 23.53 SoB4 492088 
220000 loOO 111.00 771.80 763010 3210000 110.10 OoOO 771031 26030 6030 509-86 
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775.78 
776064 

774032 
775040 
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776067 
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775046 
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5001 
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6.27 
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15016 

14.26 
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19.44 
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775048 10092 

·115088 · -11099 
776.77 14.•+7 

774.46 4o5l 
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776001 5o07 
776o95 40;~7 

775o"67 ··4.139· 
776080 4ol8 
777018 40107 
778.00 3o9l -- - - - - - - ...._.. ~ . 

2o99 
3o6l 

"3o84 
4o36 

933015 
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1155 o l 5 
1282ol5 

3o79 546026 
·4 o 6 T . - -616 o 2 n 
5002 640oo6 
5o77 6'l3o46 

3.98 519o'l8 
4.91 586o'l6 
5o26 610059 
6005 660093 

3o96 522o'.34 
4088 590020 
5o22 615006 

- 5.99 667.66 

3.76 550.68 
4o63 622062 
4.95 · 648.20 
5.68 704.16 
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85708]"" 
9090?.0 

l027oJ8 
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684026 
762012 

551068 
653016 
691.11 
772065 

721051 
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1051.56 

3o06 746090 974.25 
--3-.62" ""1163o75 1252·.92-----

3.66 1522o42 1424093 
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3ol4 2498.12 2021.65 

.,_. ~-- --- -- -~- -- ---- - - _..,.. ..,~-: 

26.800 1000 .. 00 OoOO OoOO 768.10 2070000 776009 OoOO 776027 6082 3.44 640062 792046 
260800 1000 .. 00 o.oo OoOO 768.10 2880000 777016 OoOO 777041 7o9l 4o09 763058 1023.73 
260800 1000 .. 00 OoOO OoOO 768ol0 3210000 777052 o.oo 777.81 8039 4o34 805.39 1107099 

·26".800 rooo,,oo·· · · -o-.oo·- --o·.·oo·- --168.-1:0-·- 4000.00 ·•- 118-.Jo-·- ---o-.oo --- 778.66 --9.52 --- -----4·.91 ··· 8<14.31 1296.21-·----

260900 50 .. 00 OoOO OoOO 768010 2010.00 776ol2 OoOO 776.31 7o83 3o48 594.27 739oA7 
26o900 50 .. oo Oooo OoOO 76BolO 2B80ooo 777ol9 ___ oooo 111.41 9o54 4.10 6BBo79 932o48 
26.900----5·0,,oo·-----o .. oo~-o.-oo--16-a .. i-o-··32'1"0 .. oo-----111--;56- o-.oo-···---777-;-06-----i-o-;-;~9------4.45·---120-;16 ---·rooo-.s5· - -
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27.000 1,,00 . 778.80 779.50 76'8;, 10 - · 2880000 · -777.·2·0 OoOO · 777o4T · · · 10,,88. ··4. 18 · '689020 873.JO 
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430100 __ 2Bo00 796000 792060 784050 3640000 794086 OoOO 795008 6078 3o77 964oA8 13980!6 

- ------· 4·3-; 300- 50-~-o o------ o-;·o o- ·------o·; o o-· -704.50- ---rsso .:-o o · · ·- 192·.40·-•~-- ·o o·o o · .. --192 .54 · -··- ··-2,,10- ·--·-- -2 .-r3 - · ·t 460 .-o 1 • 1121-.-n 1··-••--
43o300 50000 OoOO OoOO 784050 2610000 793065 OoOO 793071 2o43 2o23 2238045 1674018 
430300 50000 OoOO OoOO 784050 2920000 794009 OoOO 794015 2o30 2o25 2587o57 1924050 
430300 50o00 OoOO OoOO 784050 3640000 795010 OoOO 795ol5 lo95 2o24 3498o22 2604094 

- --·-------------- --·-·----- ., -· ---- -- - - -------- ------ ,. ---- ----- .. -.-......_ ..... 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• _,._ 
"( 

~ 
N 

• 
• ~~ 

-- - LOOKINGGL-ASS RIVEw-- ------------------------

SUMMARY PRINTOUT TABLE 150 

SECNO Q CWSEL DIFWSP DIFWSX DllFKWS TOPWID XLCH 

21 ■ 800 2070.00 769.80 o.oo o.oo o.oo 309.55 o.oo 
---- --- 2r.-aoo - --2000. oo- -110. ss- - ----. 1s- ----- - o .-oo- - ---- o. oo 312-. 96-- -- - --o. oo -

21.aoo 3210.00 110.ao .2s o.oo o.oo 314.09 o.oo 

0 ,_ 
21.aoo 4000.o~ 111.6s .as o.oo ___ o,.oo 317.96 o.oo 

------21---;900-2010-;·oo---759--;-10---o--;-o-u -.02-- o--;oo----70.o-o-----5er.-o-o -------- ----- --------- - · --- --
se 
£ 
~ 

0 
w ~-" " 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

21.900 2880.00 770.47 .69 - ■ 08 0 ■ 00 76 ■ 00 68 ■ 00 
21.900 3210.00 770 ■ 70 .22 -.10 o.oo 76 ■ 00 68.00 
21_.__900 4000_.90 111._'±~ ______ • 1a -. 10 __ o_.oo _ 7_6_._oo ___ 6E!_.oo 

22.000 2010.00 769 ■ 78 o.oo 
22.000 2880.00 770.47 .69 
22.000 3210 ■ 00 770 ■ 70 .22 

--- 22.o·oo-- 4000~00 - -·111.-40--· - - ~1a-

.oo 

.oo 

.oo 
-- ■ 00 -

o.oo 
o.oo 
o.oo 
o.oo 

76 ■ 00 
76.00 
76 ■ 00 
76 ■ 00 

1.00 
l ■ 0 0 
1.00 

- 1 ·.-0·0 -

22.100 2070.00 769.84 o.oo ■ 06 o.oo 76 ■ 00 30.00 
22.100 2880 ■ 00 770 ■ 56 .12 ■ 09 o.oo 76 ■ 00 30 ■ 00 

- - 22.100 - 3210.00 - 770.80 .24' .-10 - o.oo 76 ■-00 30-.00 
22.100 4000.00 771 ■ 59 .79 .12 o.oo 76.00 30.00 

22.200 2070.00 769 ■ 84 o.oo --- .oo o.oo 76.00 1.00 
---- - --- --22.200--·--2000 .-oo-----110--;s6 • 12 .-oo-- -- - ·o .-oo--· - 76" .-oo - - - --- 1-.-0 o- --.. -

22.200 3210.00 770 ■ 80 ■ 24 .oo o.oo 76 ■ 00 1.00 
22.200 4000.00 771.59 .79 .oo o.oo 76.00 1.00 

-- ------- - -·22-;300- -2010 .-oo -- -770·;.-r6 __ _ - -o-;.o·o·------.32------ -o.oo - ··-- 306-.-79---
22 ■ 300 2880.00 771 ■ 11 
22 ■ 300 3210 ■ 00 771 ■ 46 
22 ■ 300 4000 ■ 00 772.45 

.95 .ss o.oo 406.85 

.35 ■ 66 o.oo 421 ■ 56 

.99 .as o.oo 463.03 
r---- -- ------ - ---------- ,----- _........,.. ___ - ..... ----➔-· ··---- - ___ ._ ___ •- --~---"+ 

23.000 2010.00 772.83 o.oo 2 ■ 66 o.oo 395.47 
23.000 2880.00 773.72 .90 2 ■ 61 o.oo 416.78 
23.000 3210.00 774 ■ 04 .32 2 ■ 58 o.oo 424.35 

·-----23-.000· - - 4-000;:oo-· --774-.11--------.13------- -2.-32--- - · o-.oo --- ·441-;.·s1··-

24.ooo 2010.00 773.64 o.oo .01 o.oo 610.0s 
24.000 2880.00 774 ■ 58 .95 ■ 86 o.oo 660.95 

---~4-;-ooo---·3210,:o-o·--774·;92·--·---.34--- ---·-.00------0·;00- - • -678.85 
24 ■ 000 4000 ■ 00 775.67 .75 ■ 90 o.oo 720 ■ 62 

24.800 
24.800 
24.800 
24.800 

2070.00 
2000;00 
3210.00 
4000.00 

774.03 
... 775·~00 

775.34 
776.08 

o.oo 
- - - . -. 96 

.34 

.75 

■ 40 . --- .41 --
■ 42 
.41 

o.oo 110.00 
-. 96 ' -- ·110-. 00 

1 ■ 31 110.00 
2.os 110.00 

··200-.-00· --- --- ----- -- -- -- ------ -- -- -
200.00 
2oc1.oo 
200.00 - ... -- ... ------ ...__ ---- ---------,-- -•-+--·---..._ ..... _________ . ____ _ 

2830.00 
2830.00 
2830.00 
2830 ;-00-

2400. oo 
2400.00 

-· 2400-.00---
2400.00 

1400.00 
1"400.00 
1400.00 
1400 ■ 00 

- ·- - --·-·-·-24-. 9·0 o -·-· 2 o 10,.-00 --· --174;·09---- -- ·o :o o------·---; os·-- · · - -o·.-oo · · · ·12·. 51---- ·190 ;.·o-o- • · • ..... 
24.900 2880.00 775.05 .96 .os .96 
24.900 3210 ■ 00 775.39 ■ 34 .os 1 ■ 30 

72 ■ 57 190.00 
72 ■ 57 190.00 

24_ ■ 9~0 4000,,00 _77~ ■ 12_ _ _ • 74_ ■ 04 2.04 72 ■ 57 190.00 

25,000 2010.00 774.08 0,00 -,01 o.oo 72 ■ 57 11.00 
25 ■ 000 2880.00 775 ■ 03 .96 -,02 .96 72 ■ 57 1.00 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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·• 
• 
• 
·• 
• 
• 



• - -- -

• 1 ..,....,__...._ ___ ·-

• 
• 
• 
• ---.•..- - r • 

• ----·· 

• . _ ...... __ 

• 
• 
• 
• 
• 
• 
• 
• - - -- -

• 

------ •---•• h • .... ..,_ .. ,.... -,.,._. ~ - +, -~ -~......- --•~-- - -- o .. • ................ ~.' -----➔••---•---•-- •--•- •- _______ ......... .........___,__ ________ J. .. --• •-•- --,-• 

oo•t 
00·1 

------------- -------···----- ---

- - - - ---- ---- - - ----------------- -- -- - ------

LS 0 2L 
LS 0 2L 

20•2 
62° 1 

20•--
20·-

.CL• 
'7£· 

Ol 0 9LL 
L£ 0 SLL 

.0 0 • 0 0 0 '7 
00•012c 

ooo•s2 ooo•s2 

-- - - -- . 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

6 • Q 

" 

• 
e:. 

• 
• 
• 
• 



• 
' I _,._ 

' , 
l 

• 
• 0 ~. ,-

~ 

' (} 

:; . ~~ 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

-- -- ·-sECNo- · --o· -- ----·-· ·cwsEL - ···-01FwsP-- -- DIFws·x- - • 01FKWS -- TOPWID · . --xtc19- - - - -----· 

25.100 2010.00 774.12 o.oo .os o.oo 72.57 30.00 
25.100 2880.00 775.09 .97 .06 .97 72.57 30.00 

-·· - -25; 100·-- 3210.00·--- 115.·44 - --- -.35·--- ·-• -.01--- ·- r.32 12-.51-· - 30.00 --·- -
25.100 4000.00 776.19 .75 .10 2.01 72.57 30.00 

25.200 2010.00 
---25;200 · --2aao.oo·---

25.200 3210.00 
25.200 4000.00 

774.15 o.oo 
775.14 --- -·. - .99 
775.50 .35 
776.27 .77 

- 25.300 2010.00· 774.32· 
25.300 2880.00 775.41 
25.300 3210.00 775.83 
25.300 4000.00 776.80 

26.000 2010.00 775.57 
26.000 2880.00 776.71 
26.000 3210.00 777.09 

--26.000 4000.00 - 777;·90 

26.800 2010.00 776.09 
26.800 2880.00 777.16 

·· - - ----- 26-.aoo --32i-o-.oo - -111.52-· 
26.800 4000.00 778.30 

0.-00 -
1.09 
.42 
.96 

o.oo 
1.14 

.38 - .er-·· 
o.oo 
1.01 

- --- • 36 
.78 

.03 

.05· 

.06 

.oa 
-- - • r1 ··

• 21 
.34 
.53 

l .25 
l. 30 
l • 25 

-- -1. ro· 

.52 

.45 

.44-
040 

0,00 
- • 99·. 
l. 34 
2.11 

· o-;. o·o· ---
1. 09 
1.51 
2.48 

o.oo 
1.14 
1.52 

-- ·2 • 33--

o.oo 
1.01 
l .44 
2.21 

72.57 1,00 
- · 7 2;. 5 7- · - - l ; 0 0 - · -

72,57 1.00 
72.57 1.00 

n2;-0·4--·-roo·;oo-·---- ------- -
836.67 100.00 
857.00 100.00 
903.29 100.00 

485.89 2600.00 
527.13 2600.00 
540.79 2600.00 
-s1o~r6 -260 o-. 0 0 

115.00 1000.00 
115.00 1000.00 
115.00 1000.00 
115.oo 1000.00 

26.900 2010.00 116.12 ___ 0.oo .03 o.oo aa.oo 50.oo 
- -- --- ----·-26. 900--2aao-.oo---111-.-19 i-.-01 ------. 03------r.01··- --as-. oo·-----50; oo- - ·-.--- ------ -•·-• • ----- ----- •- -•·-- - -- -· --

26. 900 3210.00 777.56 .36 .03 1,44 88.00 50.00 . 
26.900 4000.00 778.33 .78 .04 2,21 · 88.00 50.00 

-- · - --21.-000---2010;00 - ---116.i-2- · · ·---- 0.-00------- -.oo o·.·oo-·------aa.oo -----r.oo ------ - - ·--- ·----- --------------- ··------ ·· 
21.000 2880.00 111.20 1.01 .oo 1.01 88.00 1.00 
21.000 3210.00 777.56 .36 .oo 1.44 88.00 1.00 
21.000 4000.00 778.34 .78 .oo 2,21 88.00 1.00 ·----·---~------------__,....---------- -- - -- - -----------__,..,..._---------------------------- ---·--•-+• ____ ..,.._..._ ____ ~-------------"'-- _______ , ___ ..,. _______ . -~ ·- --------·~ 
21.100 2010.00 776.14 o.oo .01 
27.100 2880.00 777.21 1.08 .02 
21.100 3210.00 777.58 .36 .02 

-- ----- ·21. ro-o-·4000-. oo---·11a.·36---. 78 ____ ----.02- · 

21.200 2010.00 776.14 o.oo .oo 
21.200 2880.00 111.22 1.08 ,00 

o.oo 
1.08 

. 1.44 
--··-·2. 22·---- ·-

88.00 16.00 
88.00 16,00 
88.00 16.00 
aa;·o o----- --16-;.·oo 

o.oo aa.oo 1.00 
1.oa aa.oo 1.00 

---------2r.-20-o-·32ro-;-o·o 11;5a- .36 .00---- r;-'+4--·-· aa-;oo· - --r;.-o-o·· ------ ·-·--·-- ·---- · 
21.200 4000.00 778.36 .78 .oo 2.23 aa.oo 1.00 

27.300 2010.00 776.23 o.oo .09 o.oo 145.85 100.00 
21.300-- 2aao;oo· ·· ·•111.35- -· ·1.12 ;-r3· ·r.12 ·-·-115.24 ·100.00 
21.300 3210.00 111.13 .39 .15 1.51 105.29 100.00 
27.300 4000.00 778.57 .84 .21 2.35 207.16 100.00 

---7------·2a.-ooo----2010-.-oo-----116.9r-- ----0.-00--·---- -.69--·•-- · -··o-;o·o ··-74·4-;56---1aao·.oo· .. ·-··--· -·-• - ·-----·- ·----•--
20.000 2880.00 778.07 1.16 .73 1.16 774.89 1880.00 
20.000 3210.00 778.48 ,41 .75 1.57 785.53 1880.00 
28.000 4000.00 779.38 .89 .ao 2.46 808.77 1aao.oo . - . - . - -

-------

------: 

- ➔• • •• • - - - I ; •• .,.. _, • •• - .,.. • • -• --- • ....._ ..__ •-+ 
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• 
• 
e ,. 

i. 
L 
i:e 
~ 
;:', 

se 
q 

• 
• 
• 
• 
• 
• 
• 
• 

SECNO - -

29.000 
29.000 
29.000 
29.000 

.Q 

2010.00 
2880.00 
3210.-00 
4000.00 

···cwsEt.: 
777.90 
778.92 

~779~ 30 
780.13 

. DIFWSP -- DIFWSX 

o.oo .98 
1.02 .as 

• 38 . • 82 
• 83 • 75 

OIFKWS 

o.oo 
l • 02 
l ~40 
2.23 

29.800 2010.00 778.39 o.oo .49 o.oo 
- · 29.aoo 2aao.oo 779.33 .94 --.-4r - - .94 

29.800 3210.00 779.67 .34 .37 1.28 
29.aoo 4000.00 100.41 .74 .2a 2.02 

- ··-29. 900·--- ·2010-;-oo-·--11a ;51----·--0~1>0-·- ---.13 - ·-- --0.-00 
29.900 2880.00 779.46 .94 .13 .94 
29.900 3210.00 779.79 .34 .13 1.28 
29.900 4000.00 780.53 .74 -- _!12 2.02 

30.000 2010.00 
30.000 2880.00 
30.000 3210.00 
30.000--4000.00-. 

30.100 2010.00 
30.100 2880.00 
30;100 ·3210.00 
30.100 4000.00 

778.51 
779.45 
779.78 
780.52 

778.56 
779.51 

·779;86 
780.61 

30.200 2010.00 778.58 
30. 20 o - -· 2aao·.-o o -·•· --779. 55-----· 
30.200 3210.00 779.90 
30.200 4000.00 780.66 

o.oo 
.94 
.34 

·--~ 7y-

o.oo 
.95 
~3S -
.75 

o.oo 
- ;·97--· 

.35 

.76 

-.01 
-.01 -.o, 
-~oi 

.os 

.07 

.00 

.09 

.02 

.04•·-

.04 

.os 

o.oo 
.94 

l .28 
2;01 

o.oo 
.95 

l .JO 
2.05 

o.oo 
• 97 

1 .32 
2.08 

JO. 300--·-201 o. o o· - ·• 11 a. 86 · ----o-;·o o· ·----·- ····.-2r -· - --- -o-.o o -
-.n -,nn -.r.nn nn ,-,n n.1 , l'\l""\ "'JII""\ , nn 
JVeJVU coov.vu ,r7•~~ l ■ V7 •J~ 1 ■ V7 

J0.300 3210.00 780.34 .40 .44 1.49 
JO.JOO 4000.00 781.23 .89 .57 2.37 --· ____ _.,__ - --- --- ·-- -~----------...--- - __ ,,_ _______ .... ________ .,._ _____________ -
31.000 2010.00 781.06 o.oo 2.20 o.oo 
31.000 2880.00 782.08 1.02 2. 14 1.02 
31.000 3210.00 782.46 .38 2.11 1.40 
31.000 - 4000.00 783.30 - .85 2.07 2.25 

·roPwio 
673.21 
849.91 
915.11 

1037.00 

141.78 
143066 
144.34 
148.71 

80.00 
80.oo 
eo.oo 
eo.oo 

eo.oo 
80.oo 
80.00 
80.00· 

80.00 
80.00 
ao.oo 
80.oo 

XLCH 

4000.00 
4000.00 
·4000. 00 
4000.00 

820.00 
820.00 
820.00 
820.00 

150.00· 
150.00 
150.00 
150.00 

l • 00 
1.00 
1.00 1.00·-·- - . 

24.00 
24.00 
24.00 
24.00 

p.o.oo 1.00 
00 .-oo•·--•--r.-oo · -
~o.oo 1.00 
80.oo 1.00 

-·100 ;oo-- -·roo.oo-
' n" ftn ,nn l'\n 
IOV ■ VV JUU ■ UV 

180.00 100.00 
180.00 100.00 - - - - - - - - . . . 
389.19 
443.62 
463.66 

·soa.16 

2500.00 
2500.00 
2500.00 
2soo·. oo· 

32.000 2010.00 783-33 o.oo 2.21 o.oo 337.66 2400.00 
32.000 2880.00 784019 .86 2.11 .86 408.16 2400.00 
32.000 · --3210·;.-oo~---·1s-4-;50 • 1-------2.o-~------r.-r1-· ··-433.49 · ··21+00.-00-
32.000 4000.00 785.19 .69 1.89 1.86 480.89 2400.00 

33.000 
33.000 
33.000 
33.000 

2010.00 
2880.00 
3210.00 
4000.00 

784.70 
785'.67 
786.01 
786.75 

o.oo .... • 96 
.34 
.74 

------ - --33. aoo .. -·--2010 .oo -----104-.90-..... · ···-o·.-oo 

1.38 
1048 .. 
1.51 
1.55 

o.oo 
· .96 
1 • 31 
2.04 

434.68 
468.02 
474.17 
487.31 

2600.00 
2600·.oo 
2600.00 
2600.00 

---.·20------ · o.·oo- · ·-- ·1 o o·.-94---- ··•-10 o; oo · ...... -·· · - " ...... --· · ··- ··- •· ·--· ·· - • .. - · ·• · 
- 11.AOO ?AA0 0 00 785.93 .95 
• 33;000 32f().()() 786.27 .33 

.21 .95 120.00 700.00 

33.000 4000.00 !86.9~ .11 
026 1.28 120.00 700.00 
.23 2.00 120.00 100.00 - . - -- . . •• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• 
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. - - ·-sECNO-~ - . ·- a- . -- - - CW SEC -- D]f wsp- - DI fWSX --- -oifKWS -- - TOPWID .. 

33.900 
33.900 

2010.00 785.04 
2880.00 786.00 

o.oo 006 o.oo 
• 96 • 07 - - -· --- -33;900·-- 3210-.00- ---- '786.33' __ _ ,,_ - -;33·-- --- -----. 07 .. .96 

r.29 
2.01 

70,00 
10.00 
10.00 
10.00 

- XLCH-

100,00 
100,00 
100.00- .. 
100,00 33.900 4000.00 787.05 .71 .07 

34.100 2010.00 
-- - --------- 34. 1 oo·· - · 2000. oo ·-

785.20 -106.4'1 __ ,, o.oo 
--1-.21· 

.47 
1.00 

.16 .• 4'1 _ 0,00 
1, 21 
l, 67 
2,67 

70,00 
10.00 
10.00 
10.00 

26,00 
26. 00 -
26,00 
26,00 

---

34 ol 00 3210 • 00 
34.100 4000.00 

---- ·-·-··34.300- 2010.00-
34.300 2880.00 
340300 3210.00 
340300 4000.00 

35.000 1990.00 
35.000 2770.00 
35.000 3090.00 

786.88 
787.87 

o 54 
.83 

1ss.3s ---0-.00---- ·.10-------0.-00-- -p,o-;'(,9---20-0-;oo 
786066 1.29 026 1,29 110.00 200.00 
787,17 ,50 ,29 1,79 170,00 200.00 
100.2s 1.09 .30 2.01 110.00 200.qo 

785.87 o.oo .49 
787.19 l. 32 .53 
787.70 .51 .54 

- - - -- 35·.000---3950;00 -- "-799;91- --- - -1.11 · .56' 

o.oo 
1.32 
l. 83 
2.94 

624006 
675.84 
695.82 
739.32 

1390.00 
1390.00 
1390.00 
1390'. oo-

36.000 1990.00 786.58 o.oo .11 
36.000 2770.00 787.81 l .22 061 

- ··36'o 000 - 3090.00" 788.28 · · - -- .47 .59-
36.000 3850.00 789.33 1.os .s1 

37,000 1990,00 787,50 0,00 .92 

o.oo 
l .22 

· l • 10· 
2o74 

334085 
sos.as 
570.99 -
716.48 

3350. 00 
3350,00 
3350.00 
3350.00 

496.63 1800.00 
- ---- ---•31.000--2110.00- -·-1ss.63-----r.r2 --------.-02- ·•- · 

o.oo 
·-r.12--

1 .ss 
2.49 

. 577.45- --·--1000.00---
608.00 1800.00 
675.52 1800.00 

37,000 3090,00 789,05 ,43 .11 
37.000 3850.00 789,99 ,94 ,67 

37,800 
37.800 
37.800 
37.800 

1990.00 - --101.14-- - ... -o.oo·--- ...... 24· 
2770.00 788.83 1.09 .20 
3090.00 789.24 .41 .19 

... __ --0;00---
1.09 
1.so 
2.42 

-3so-.·oo -- soo·.oo 
350.00 soo.oo 
350.00 soo.oo 

---- - .,..._.,__ 

_3850.00 __ 790.16 .... ______ .92 ___ .. ,_•)6 __ .. --·---- - . 350.~o ____ soo~oo -- - ....... _.. _____ ----- -- .... - -- ------- -- ·- -~---- - - - ., . -- - . -, ....... ...__...._,, .......... 

37,900 
37.900 

, 37.900 
·--- .. - -- -3 7·, 9 0 0 

1990.00 
2770.00 
3090.00 

---3950.00·· 

787.79 o.oo .os 
788.86 1.01 .03 
789.27 .41 ,02 

--790-. r1 -------- .91-.. -·-· -... 02--

38.100 1990.00 787.75 o.oo -.04 
30.100 2110.00 1as.19 1.os -.01 

o.oo 
1, 07 
1.47 

-·· 2 .-39 

--3s.roo--3090.oo-1a9.21 .4-i- ---· -.06 ___ ·---
o.oo 
1.os 
l 046' 
2.31 30.100 3850.00 790.06 .86 -.11 

38.300 
38.300 
38.300 
38.300 

1990.00 
2770.00 
3090.00 
3850.00 

-------··•-·39.000 --- r990-.-oo--
39.ooo 2110.00 
39.000 3090.00 
39.000 3850.00 . . 

788.16 
789.35 
789.81 
790.83 

o.oo 
1;19 

.46 
1.02 

.41 

.SS"' 

.60 

.11 

-100-.·60 -----·-·-0.00-------- ---.s2·· 
789.82 lol4 .48 
790.26 .44 .45 
791023 .97 .40 

o.oo 
r,19 
1.65 
2,68 

---·o;oo 
lol4 
l .SB 
2.55 

149.0l 160.00 
235.90 160.00 
274.55 160,00 
3ss. ro- - --160-.-00 · -· · 

116036 
183.47 

- 214.-76 
278.20 

453.44 
538.89 
572.31 
627.36 

· · ·439.31 
529.80 
556.34 
602.77 

16.00 
16.00 · · -r6-. o o· · 
16.QO 

275.00 
275.00 
275.00 
275.00 

·146s·.-oo· • .... · •• • " .. -· · -----·-- ........ · · · 
1465.00 
1465.00 
1465.00 

... -- ....... 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
l '· 
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"' Se n 
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SECNO .. a -- . CW SEC - - DI FWSP- ·oIFWSX . DIFKWS 

40.000 1880.00 790.25 o.oo 1.57 o.oo 
40.000 2610.00 791.19 .94 1.37 .94 
40.000 2920.00 - 791 ~55 -. 36 1.29 l. 30 
40.000 3640.00 792.36 .81 1.13 2.11 

41.000 1880.00 790.92 o.oo 067 o.oo 
41.000 2610.00 791.76 .84 ·-- - . - .57 - .84 
41.000 2920.00 792.09 • 33 .54 1.11 
41.000 3640.00 792.84 .74 .47 l. 92 

- - ··· · --1+2.ooo--r000·;·00---192·.-rr· o-; o-o r;25-•·--o.oo 
42.000 
42.000 
42.000 

42.700 
42,700 
42,700 
42,700 

42,800 
42.800 
42·. 800 
42.800 

42,900 
·42;900 
42.900 
42.900 

26}0.00 793.06 .89 l .30 .89 
29 o.oo 793.39 .34 l .30 1, 22 
3640,00 794 .12 ,73 1.20 1,95 

- - ---

1880.00 792.26 o.oo ,09 0,00 
2610,00 793, 16 ,89 .10 ,89 
2920.00 793.50 ,34 .10 l. 23 

-3640,00 .... 794-,22· - - - -.-73 - -- • 11 . l .96 

1880,00 792.32 0,00 .05 0,00 
2610,00 793.21 ,90 ,05 ,90 
2920·.oo·-. 793,'55 . ; 34 . ,05 - - · 1 , 24. 
3640,00 794,28 .73 ,05 l. 96 

1880,00 792.39 o.oo .01 o.oo 
·· 26To·;oo- ·-·-793-;·29· ---· -··;91 · ---·- - -; 00 -·- · ····.-91 · 

2920.00 793.63 .34 .00 1.25 
3640.00 794.36 .• 73 .08 1.98 

. TOPWID XLCH . - -

955.10 4725.00 
988.88 4725.00 

1001.94 4725.00 
1031.02 4725.00 

561. 89 2200.00 
610.14 2200.00 
629.38 2200.00 
672.56 2200.00 

388.79 3600.00 
431.51 3600.00 
447.69 3600.00 
482.71 3600.00 

300.00 300.00 
300.00 300.00 
300.00 300.00 

·300.00 .... 300.00 

210.00 180.00 
210.00 180.00 
210.00 ··· 100.00 
210.00 180.00 

110.00 200.00 
·· -1 ro;oo - ·· -200;00- ··· ---

110.00 200.00 
110.00 200.00 

· ·4·3 ;1 o o --- 1000 ;oo- --- 192·. 39-------0-;·oo --·----;o o------ ·o .- oo · · · ·1 ro-; o o··· -- • 20 .·o o-· ---·-· ···· ·· 
43.100 2610.00 793.50 1.11 .21 1.11 110.00 28.00 
43.100 2920.00 793.92 .41 028 1.53 110.00 28.00 
43.100 3640.00 794.86 __ .94 .so 2.47 110.00 28.00 --- ---- ---------- --- ------- -- ------- .....----- __.__._........_ ... _ ...... __ ._.._ -- -- - -- -- . - --·-- -------- - - - -. ---·-· _....._ ____ --- -____ ,._, ... _ -- - --- -- --- -·- -
43.300 1880.00 
43.300 2610.00 
43.300 2920.00 
43.300· ''3640.00 

- . -suMMARv-of· ERRORS 

-· ---- --- .! -

792.48 
793.65 
794.09 

----795. 10 . 

o.oo 
.1.11 

.44 
-r.01 --

.09 
• l 5 
.18 

- ·.24· 

o.oo 
1.17 
lo6l 
2.62 

572.12 50.00 
757.17 50.00 
826.82 50.00 
984.81 · :· 50.-00-· ·--· -- · 

----•-..------------- - -- , __ - - ---- - ... -~- ...... , ------ - . -- -- ----- -...--- ·- -· -~--- -~------~ --- ---- - --- ....... --.. - ------

--- ··-------- --------- ....-- ..... _,. .......,._.____ - .. --- .. , ...... -- ........ - ... - . ., ..__, . .._..... . ......--•-,-.-- --~--- ..................... , ... . ... .... , ..... --~---· .... ---·- ....... __ _. --- -- . - ......... -. -

- --- -- ---. 
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- FLOOD INSlJRANcE·-zoNE ·DAT A -FoR- -cooK·1 NGGCAss··--R I VER. 

_ . FLOQQ __ t-tA?A~D ~A__c_T_Q_R FQ~ __ E_~J!RE: REAC_!:I_U_S!N~_~EC!!ONS 

SECTION CUMULATIVE 
NUMBER DISTANCE 

ELEVATION DIFFERENCE 
BETWEEN BASE FLOOD AND~ 
-i-o.:.·-- -----·2..:- · ·- 0.2·_- --------------

21.800 o. -1.00 -.2s .0s 
21.900 68. -.92 -.22 .78 
22.000 69. - -.92· · · -;22------;-18 ··· ------------ ---·-
22.100 99. -.96 -.24 .79 
22.200 100. -.96 -.24 .79 
22.300 300. -1.30 -.35 .99 
23.000 3130. ·-1.22 -;32 -.73 
24.000 5530. -1.28 -.34 .75 
24.800 6930. -1.31 -.34 .75 
24.900 7120. -1.30 -.34 .74 

- 25. 0 0 0 7121 • -- --1 • 2 9- - - · - • 34 -- · - .. • 7 3 
25.100 7151. -1.32 -.35 .75 
25.200 7152. -1.34 -.35 .11 
25.300 7252. -1.51 -.42 .96 
26.ooo · ·· -9852.--- -1.-s2· ·--· · ---.38-·· - .81 
26.800 10852. -1.44 -.36 .78 
26.900 10902. -l.44 -.36 .78 
21.000 10903. -1.44 -.36 .78 

·- 21. 1 o o---- - 10919 .- - --r-;-4•1+·-- --•;;36---·+ --;-18 ---- ----·- -·---- -·•·-------• - - ---
21. 20 o 10920. -1.44 -.36 .78 
21.300 11020. -1.51 -.39 .04 
28.000 12900, -1.57 -.-4} .89 
29.ooo 16900.-- ·--1··.40 -· -.-38··-•··-···.·a3·····---
29.800 17720. -1,28 -,34 .74 
29.900 17870. -1.28 -.34 .74 
30.000 17871. -1.20 -.34 .73 

-. 

- · --·---30. 100 ----- 1 7895·.--·- -·1-.30----- · ····- .35- -- ----· .-75 - ---· 
30.200 17896. -1.32 -.35 .76 
30.300 17996, -1.49 -.40 .89 
31.000 20496, -1.40 -.38 .as 

-·-·· -,- · 32.000·· ....... '22896. ---1.-i-1·"" -· · ---.·31 .... ---·-.69' -····-
33,000 25496. -1.31 -.34 .74 
33.800 26196. -1.20 -.33 .71 
33.900 26296. -1.29 -.33 .11 

·- ····-- -34·.1 oo- -- · 2&322·.-----1-.6·1----.41-·-1-.oo---·-----·-·----- --- -- - -- ---- ·- --· --
34 .300 26522. -1.79 -.so 1.09 
35.ooo 21912. -1.03 -.s1 1.11 
36.ooo 31262. -1.10 -.47 1.os 

- 31.000 33062, -1.ss· --.43· .94 
31.000 33562, -1.50 --.41 .92 
37.900 33722. -1.47 -.41 .91 
38.100 33738. -1.46 --.41 .86 

- ·· --• - -38 .300-·-·-·•··340-r3.·--.. i--.-6s- --------.4·6·- ·----·-1-. 02- - · - --• ·- • ·· ·• · - - - · ·· - ·-· · ---- --- · · · · · · - ·- · ·· • .. · - -- - · - - ~ - · · 
39.000 35478, -1.sa -.44 .97 
40.000 40203. -1.30 -.36 .81 
41.000 42403. -1.11 -.33 .74 
42.000 -46003. -1.22 -.34 .73 
42.700 46303. -1.23 -.34 .73 
42.800 46483. --1,24 -.34 .73 
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• ------ - -
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• - - .. ,.....,. ___ ---. 

• 
• ---- ~·---"• 
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42.900 
43.100 

4 6683. 
-~.- L ~ 1 1 ... u, .L .l. 

43.300 46761. 

-1.25 
=l.§3 
-l.61 

-.34 
. --;._---,. , 

- ..... J. 

-.44 

.73 
n.~. -., .. 

1.01 
--------------------------------------------------WEIGHTED AVG fOR REACH -l.42 -.38 .86 

fHf fOR THE REACH= 015 WITH 100.0 OF THE REACH WITHIN 
ZONE fOR THE REACH= A 3 -

----------------------------------------------------------------------------------------------------
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****************************************************** 

llilt.\ I : WATER SURFACE FROFILES .. 
W ~VERSION OF NCVEMBER 1976 ° 

r 
: •l:£.D.ATED_ll_eRI L_L9.8_0 : 

*************************************** 
0 u.s. AR~Y CORPS OF ENGINEERS 0 
0 THE HYDROLOGIC ENGINEERING CENTER 0 

.?____6Q9_ SECON0--5.IREEI..t.....5.U.l.IE D 0 
j (I) 

0 DAVIS, CALIFORNIA 95616 ° 
0 RUN CATE eo,12102. TIME 06.11.04. 0 

- ****************************************************** 
0 (9161 440-2105 (FTS) 448-2105 ° 
*************************************** ., 
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:. 
s 

~ 2. 
~ 
z 
a :e 
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X X XX)(XXXX XXXXX XXXXX 
~)\ --------------------------'x X X X X 2 
XXXXXXX XXXX X )(XXXX XXX)(X 

1 
.-, 

X X X X )( 1 ,, I· 1, I 
c.__ ____________ --- - ---- -- -------------"----)\_ 'I,' 

X X XXXXXXX XXXXX XXXXXXX 

------------ ---·~-~--------------------------
U~,_._'""'_ -::~.:=.+..c..: 

-. •• I \ _...1..- _, 

0 GENERAL MESSAGE 

0 HEC-2 MESSAGE 
c__ __________________________ o_o __ l:lEC=.2J1E.S.SAG,-"-------"-"-=-"------------------------------

MAY 13 -- THE STANDARD VERSION OF HEC-2 HAS BEEN UPDATE TO INCLUDE 
~ODIFICATION 54 AND ERROR CORRECTION 04. COCU~ENTATION ____________________ D_ES.CRlB.IN.G_TJ:!ESE_Cl:tAN.GE--.-W.lLL_B_E._E.URtH.Sl:tED_T_O__E_ROGJiAt.1,,___, ____________________ _ 
USERS IN JUNE. PLEASE CALL Al MONTALVO OR RICHARD HAYES 
AT (FTSl 448-2105 IF YOU HAVE QUESTIONS REGARDING THESE CHANGES • 

_____ o_o_o_o __ S_UM~AB_Y_OL/1.0D.J Li.C AJ.LON_Sg, __ _:<>:_:<>:_:<>:_:<>,___ __________________________ _ 

l, HEC-2 OUTPUT HAS BEE~ MADE MORE READABLE 
BY THE ADDITION OF A PAGING ROUTINE TO CONTROL 

L-----------------------'~~-~}6~~-tN~At~G~~~-BERT.1tm5'R8~-tiN~TA~R~'~T=o=p~o=F-----------------------
EACH PAGE OF OUTPUT. THIS ENHANCEMENT WAS 
REQUESTED BY THE FORT WORTH DISTRICT. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• FLOOD HAZARD FACTORS FOR STREAMS WHICH REQUIRE • 
2. THE PROGRAM Will NOW AUTOMATICALLY CALCULATE _] 

MULTIPLE FIA ZONES. 
---------------------------------------------------.-.... 

• • 



• • -- ........, 
a, BEEN ENHANCED TO PROVIDE THE CAPABILITY TO 
~ MODEL PILOT CHANNELS, TO FILL THE OLD CHAN~EL C. I 

3. THE CHANNEL IMPROVEMENT (CHI~P) ROUTINE HAS 

~-----------------------------"-A,R.EA .. J~Rl.OJL__l_O_EXCAV.Ali.Olll-t-JJ\lD__I_O_CJ:iAtffiE.J. .. '-L------------------------~ • f CHANNEL REACH LENGTH • 
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• ~, 80/12/02. 06.JJ.ll. PAGE I 

'--------------
• 1 ************************************************** I ~-e:t-LE_c2-:RELE,tsE •CAlED_N.o_v_1_6_ueo~1EoJeBJ---1.9_8_o _________________________________________ -, 

RROR CORR -- 01,02,03,04 
MODIFICATION,_ 50,51,52,53,54 • *******~*******~********************************** 

• ¥1 __ _,WATERTO~N CH•RTER TOW~ShlP • CLINTON COUNTY 

• 
(I) 

• 
• 
• r-f ~ _ [6£-~-~ Nd~-e~-~-~E-~?er~l;II..UIML_E.LO.O_O_l"_LAI "--------------------------------------------------, 

• ~ !CHECK I,IIQ NINV IDIR STRT METRIC HVINS Q WSEL FO -• _J 

• J2 

o. 4. o. o. 0.000000 o.oo o.o o. 770.800 0.000 

NPRCF 

I. 000 

IFLCT 

0.000 

PRFVS 

-1.000 

XSECV 

0.000 

XSECH 

0,000 

-
FN •LLDC IBW CHNIM I TRACE 

0.000 0.000 0.000 0,000 0.000 
• 

u. J3 VARIABLE COCES FOR SUMMARY PRINTOUT ___J • :E 

3 B~O O O --- I • 0 0 0 - 4 2. 0 0 0 4 I • 0 0 0 4-0. 000 53.000 27.000 21.000 22.000 2.000 • • 
LL

S.!t_,_o_o_o _ 4 ._o_o_o 3.9_._o_o_o o_._o_Qo __ Ls_o_._Qo_o __ 2_0_0_.__o_o_o o .. .o.Qo o_._o_o.o o .. _o_o_o o_. o_Qo 

• .080 .oso ,040 .100 .3oo 0.000 0.000 0.000 0.000 0.000 
6.000 2070.000 2B80.000 3210.000 4000.000 3210.000 2737.000 0.000 0.000 0,000 
o_._o_o_o. ___ _,o_._o_o_o ___ ,o_._o_Qo. ___ ~o.._oJto ____ o_._o.o.o. ___ ~_.Ao_o. ___ ~_ .• _o_o_o ____ o_. no o o .• .o.o.o. ___ ~_,.o.n.o ________ ~ • 

• XI 21,800 15.000 2000.000 2083.000 0.000 0,000 0,000 0,000 0.000 0,000 • ~ R 1 e_o_._ o 0_0 __ 1_7_6_0_,_0_0_0 __ 1.12_,_Lo.o,--____,1 s_s_o_._0_0_0 ____ 1_6_1_._1_0_0 1 9 o_o_._o_o o 1 fi..L.l..OJl 1 91 L • .o.o.o. __ '"""':.f>L,_o.o.o 2 o o_o_._o__o_o. _______ ~ 
GP 763.500 200B.OOO 763.000 2020,000 762.800 2031,000 763,000 2043,000 763,200 2063,000 • GR 765,500 2077,000 767.000 20B3,000 769,100 20B8.000 768.900 2100,000 767,600 2200,000 
NC 0,000 0,000 0,000 ,300 ,500 0,000 0,000 0.000 0,000 0,000 • 

• 
• 

Xl 21,900 20,000 2000.000. 2076,000 68.000 68,000 68,000 0,000 0,000 0.000 
X3 10,000 0.000 0.000 0,000 0,000 0,000 0,000 772,500 772.500 0,000 

J,_R 7_e_o_,_O_O_O_L6J_0,,_0_0_0 __ 7_7A •. 6_0_0:~-1J..l.O_._o_o_o 1_12 .•• 1.0.o ___ e.o.o_._0_0_0 ___ 1..b.B,,.LQO I 90.0.,.0_QQ, ____ 7J:,_7_,,2.0.0 __ 2QO.D.,_o_o __ ,,_ ______ ~~ 
GR 767,200 2000,100 764,500 200B,OOO 763,300 2024,000 763,100 2037,000 763.200 2054,000 
GR 765.000 2070,000 766,000 2076,000 766,000 2076,100 770,100 2102,000 770,100 2102.000 
GR 772,900 2179,000 773,300 2200,000 774,700 2279,000 775,600 2300.000 780,000 2350.000 

• 
• 

-• 
• 

XI '22,000 . 0,000 0.000 0,000 1.000 1,000 1,000 0.000 0,000 0,000 
X3 J0,000 0,000 0,000 0,000 0.000 0,000 0,000 772,500 772,500 0.000 
_B..J __ 1_5_,_o,.0_0_1.6.l o_._0_0_0_~1. e_o_._o_o_o o_ ,_u.o_o __ .1_1.o_._0_0_0 ___ 11.s_.,Lo_o. ___ ~-·-on_o_~_ao.o_._o.o.o __ __,_1._2 .• 5,o_n o .•. o.o.o _______ ---, 
BT--1900,000 771,000 0,000 2000,000 773,400 767,200 2000,000 773,400 771,800 2076.000 
BT 773,200 771,800 2076,000 773,200 766,000 2076.100 773.000 0,000 2102.000 773,000 
BT -0,000 2179,000 773,000 0,000 2200,000 773,300 0,000 2279,000 774,700 0,000 

• 
• 

• • 
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cl) 80/i2/02. 06.11.11. PAGE 2 

/I AT 

• l ~' ,EJH OGE SECT I ON A BAUER ROAD UPSTREAM FAC~F------------------------------------------., 

• 
1
1 Xl 22.100 0.000 0.000 0.000 30.000 30.00_ 0 30.000 0.000 0.000 0.000 

X2 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 
L-X-~ LO_ •. ilo_o ___ o .•. o.o.o _____ o .•. o o o -_._o_o_o _____ o_._o_o_o · .•. o.o.o ____ o_._o.o.o __ ~'.:7.3 .... 2 o o 11_3_. 2.0.0. ____ o_._o_o_~---------

2300.000 775.€00 0.000 23§0.000 780.000 ,. n .,.. ,.. 
u.uuu 0.000 0.000 0.000 0.000 

• Xl 22.200 0.000 0.000 0.000 1.000 1.000 1.000 0.000 0.000 0.000 ,--x 3 1 o_ •. o_o_o __ ~o .• _o_o_o ____ o_._o.o.o ____ o .... o_o.,,,_.... ___ o_._o_o_o ____ o ... .o..o.~---o .• _o_o o 1 D .2.0 o 11_3_L2.o_o. ____ o_._a.o._,,_ _______ _ 
1 NC 0.000 0.000 0.000 .100 .300 0.000 0.000 0.000 0.000 0.000 

• 
• L J 2 ;,_._3 o o ___ 12 •. o.o o __ 19 2 8 .•. o o.o J 9.9.8.~0_o 0 ___ 2 o.o .•. o.o.o 2 n o .• .o.n o 2 no~ o o .•. o.o o n •. o.o_o. ___ ~..._o.o.o ___ _ 

GR 775.000 1~58.000 770.000 1778.000 769.000 1928.000 766.100 1935.000 764.500 1952.000 
GR 7E3.500 1S70.000 764.000 1980.000 765.000 1992.000 769.000 1998.000 770.000 2138.000 
GR 775.000 2228.000 780.000 2348.000 0.000 o.OOO 0.000 0.000 0.000 0.000 '. c- -vA~L_E_Y -SE~~ION B 

' _ .---Z.J .• _o_o_Q ___ ~-11:> .•. 0.0_0 ___ L':l.28 ._o o_o ___ L9 9 8 .•. o_o_o 2 a.o.o..._a.o o __ -2.0 5.o .•. o_o_o 2 f\3 o_._o.o_n __ ~=-·.o.o. . o • o o o . o.,.o_o.o __ .. 
GR 1e5.ooo 1748.ooo 780.000 1113.000 775.ooo 1020.000 110.000 1e13.ooo 769.ooo 1920.000 

Je 8~ ~~~:i88 l~§~:888 ~95:588 1Z5~:888 ~~i:~88 ~168:888 ~~~:888 ~~68:888 ~9~:888 ~~~~:888 
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795. o o o 1553.000 790.000 1753.000 
777.600 2011.000 777.100 2021.000 
7€8.200 2073.000 788.200 2180.000 

____ o_. o_o_o ____ _1_. 7_0_0, ___ 3_._o_o_o ____ o_._o_o__o~---

_o_o_._Qo_o Jl_Q_._O_Q_O _o_o_._Qo O~QO 
789.000 1983.000 788.200 2003.000 
776.200 2039.000 776.900 2058.000 
787.900 2470.000 789.500 2550.000 

6_3_._o_o_o _._o_o_o S'i6 .• ,O_Q_J) ____ Q_.J)_O 0 

• H~ I DGE SECTION-~ FRANCIS ROAD UPSTREAM FACE 

' 
!e 
g 
s 

• 
□l 34.rb-(J 0.000 0.000 0.000 26.000 26.000 26.000 

2 0.000 0.000 1.000 785.000 788.200 0.000 0.000 
T 10.000 1553.000 795.000 0.000 1753.000 790.000 0.000 
T __ 2 Q_0_3_._o_o_o_ 7_88_._2_0_0 __ 1_1_0_._3_0 o 2-

7
0_0_3_._o_o o 1_0_8_._2_0_0 

2
__1._05_._oll_o_2 oJ_3_._o._o __ ,,_o __ 

BT r,88.200 778.100 2180.000 88.200 0.000 470.000 787.900 
BT 0.000 o.OOO 0.000 0.000 0.000 0.000 0.000 
ET 0.000 7.100 7.100 7.100 7.100 7.100 1950.000 

0.000 
o.oon 

l9e3.000 
7_81l__._2_0 0 

0.000 
0.000 

2120.000 

a o ._o_o_o _______________ J o_._o_o.~ 
• 0.000 o.oou 

o_._o_o •.u._ ___ o_._0_0_0
1 
__ _ 

778.30u • 2003.000 
2073.000 

0.000 
778.100 

0.000 

--

O 776_._2._Q_Q _______ _ 77(:,_. 2-o_n 

. 0~000 0.000 
0.000 0.000 

789.000 0.000 
7-85_._Q00 2 ~~-§-:-g-8-8 2550.000 

0.000 0.000 
0.000 0.000 

• 
• 
• 
• 
• 

• I ~~ 
·&~-

,34 • 300 16.000 2003.000 2080.000 200.000 200.000 200.000 
795.000 1553.000 790.000· 1753.000 785.000 1983.000 780.000 
780.400 2006.000 

ti-r-:.-~g-g ~-g+~-:-8-8 g ttI-:-~~-8 
2_Q21_._ooo 

t-f ~-:-~8-8 
0.000 0.000 0.000 

19<;3.000 781.000 2003.000 
2__0_3__2__.J)_O 0 7_7__6_.__2__00 2-0_5 8_._o_o_o 

2379.000 
J • 

• GR 
NC , QT 

·L 
• 
• 
• 

Xl 
GR 
_GB_ 
GR 

7 7 8 ;1 0 0 2 0'7 1 • 0 0 0 2080.000 
795.000 2529.000 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 0.000 .100 .300 0.000 0.000 
g•ogg l'ii90.000 ___ 2770.000 3090.000 38~8:~gg 3_0_9_}:-2~-ll 2 7 3_L.J)_Q_Q 

.o 0.000 0.000 0-.-0-0-0 0.000 

2084.000 790.000 
0.000 0.000 0.000 
0.000 0.000 0.000 
_o_.J)_Q_Q o. o_o_o 8-:-8-8-& 0.000 0.000 

• 
• Y_lLLE __ Y_SE_C_T_I_Q,t-l __ J~,'---------------------------------------------------

35. 000 14.000 2000.000 2080.000 1200.000 1425.000 1390.000 0.000 0.000 0.000 
795.000 lEl0.000 790.000 1850.000 785.000 1890.000 780.000 1930.000 781.600 2000.000 
7_7_9_.3_0_0_2_0_1_8_._o_oo 7_7_8_._l_Q_0 __ 2__0_2_7_._0_0J)'--__ 7__7__1._._7_0_0, __ 2_0~._Q_O_O 7_'l_8_._3_QQ 2 QI_Q_.J)_O O 78J_._7_0_Q 2 OJ3J)_.ll_O __ '<--_______ __, 

7€0.000 2190.000 785.000 2480.000 790.000 2636.000 795.000 2780.000 0.000 0.000 
• 
• j 

le 
: 
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• 

V~LLEY SECTION ·C 

Xl 36.ooo 15-:-0-00---2-000.ooo 2104.000 3300.000 3200.000 3350.000 0.000 0.000 0.000 
GR 805.000 1~60.000 800.000 1960.000 795.000 1980.000 790.000 1990.000 785.000 1995.000 
GR 7E2.800 2000.000 780.400 2006.000 780.400 2059.000 779.300 2071.000 779.500 2098.000 

, GR 7 e.,2 .• _8_QJ) __ 2.1_0..3 .• _o o 0 ____ 7. 8 3 .•. 8 o_o 2_1_0~_._o_o o 18.5 ••. 0.11.0~_2.1.1.o~o.o.,.,_ __ 1._9-o_ • .o_Qo 2 a a o .• .D o o 195 • .o.Qo __ 3.l.Oit .• .o.o..,_ _______ ~ 

D 

R 

VALLEY SECTION F 
37~oo ···-15.000 

795.000 1486.000 
780.600 1923.000 □ .R 

El 
__ 1,e.5 .• _o_oo_.1.s01 .ooo_ 

0.000 1.100 

1896.000 
790.000 
780.500 

_ _7_85 .•. 0.0.0 
1.100 

1982.000 
1646.000 
1941.000 

1750.000 1450.00d 
"'1CC:: nnn. 1 one:: nnn 
fCJ:J•VV\I 107:J•V\IV 

780.600 1959.000 
__ 2_0_1.2. •. 0.0.0, __ _ 

1.100 
1.8 5.o.O.Q0 __ 22.12.L0.0 

1.100 7.100 

____ 3J.._§_Q Q __ Q_. Q.Q Q_ . ___ Q .•. Q.Q. Q ____ o_._Q_Q.Q--~ 5_0_0_._o o o SO_Q._O_O 0 
• soo 0.000 u.uuu u.uuu u.uuu .~uu 

-
1800.000 d.ooo 0.000 0.000 

"'10-:t nnn 1ot"lc.. n.nn "7 0, -, n n 1n1n. n.nn 
f0Je7VU lC"'70•1JV\/ 10,LeJUU 1.,,.LU•V\IV 

783.100 1978.000 783.900 1982.000 
7.9.0 .• ..0.QO 2 "l.22. • .0.QO '..9.5 • ..O.QO 24.82 .•. 0.0.0 

1800.000 2150.000 0,000 0,000 

5.0.Q • .QQO 0 .• .0.0 . o .• .o.o_o •. 0.0.0. 
0.000 0.000 0.000 0.000 

--, 

V. c~ ' G"' 
160 ._O_QO .1.6..!l~_O_O.O I .6.0.,..0.0.0 .,..O.QO o_ • .noo 0 •. 0.0.0. 
788.500 1700.000 787.000 1732.000 788.400 1810.000 ,,___7~ ~-:-i-8-8--i-4 }~·:·8 8·8--1~i ~: 8-8-8--ttYJ:·8·8·8-- -~ 

• GR 
GR 

781.100 1935.000 780.900 1954.000 780.500 1985.000 
791.000 2200.000 795.000 2316.000 0.000 0.000 

79l.200 1912.000 784.000 1912.000 
781.000 2000.000 791.800 2000.000 

• c~ 6.7 .•. 6.!!. O~.O.O 588 .• 50.0 • .o.o.o 8.0...5.QO .8.D .• 5.0.0 
0.000 0.000 0.000 0.000 0.000 0.000 

,__ ___ 0, .•. 0_0_0, ___ 1_. 5 5_0 _____ 3 .•. o_o_o. ____ o:.•.o.o_o __ _ 
0.000 0.000 .024 0.000 

--------~&.I.0.GE_SECJ.I.QJ'.,LG_L.OJ,ELL_U.e.S.TBEAt:LE~..,_._ ________________________________________ _, 

• ~~ 38:A88 8:888 r:888 8:888 18:888 18:888 18:888 o:666 °:988 8:888 e_ T ___ .u .• _o_o_o __ l.4.8.2 .• _o_o _0_~1 <:1.5 .• _o_o_o o_._o_o_ o 1 6.12 .. _0_0_0 ___ 7.9_0_~0.o. __ ~~-·-o..o.o. __ ~.1.o.o .•. o..o.o __ -e-8.8 .• .s.o. __ ~=--=-'o_._o_o.o. 
□r 1132.000 181.000 0.000 1810.000 788.400 0.000 1912.000 191.200 784.ooo 1912.000 

• T 7•91.200 789.200 2000.000 791.aoo 789.200 2000.000 791.800 1e1.ooo 2200.000 791.ooo 
, T 0.000 2316.000 795.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 c o_._Q..o o o_._o_o_o. ____ .• _~Q ____ o_._QJto o_._o_o_o. ____ .o_ • ..o.n.o. ___ ~ •. o..o.o~--~-•-o.o.oc..... __ _.,,_._o..o .. ~---o .•. o_o~-------~ 

• XI 38.300 14.000 1912,000 2008.000 275.000 275.000 275.000 0.000 0.000 0.000 
GRc...-._795.000 1482.000 ___ 790.000c--_1612.000 785.200 . 1900.000 784.000 191?.000 784.000 1912.100 

• ·,g~ ~.rr:·rg-g--~i~i:·rg-g ~if:lrs rr~i:·rgg ~l8·:irs rY-~i·:·gJg ~-$r:Isg 1511:iss 78 i :·s·gg 199g: ig"'"g-----~-~ 
' NC 0.000 0.000 0.000 .100 .300 0.000 0.000 0.000 0.000 0.000 ~E'.J ____ o .•. o.o.o. ____ .o_._o_o.o. ___ o_._o_o_o ____ o .•. o.o.o ____ .o_._o_o_o. ___ ~.~-o..o. ___ ~o.LQo o n..a.0 o o o .•. o o o o ._o_o-~ _______ __, 

•• 
• '------------------~-------------------------------------------------------------------------1 

• 

-• 
(fl 

• 
• 
• 
-• 
• 
• 
• 
• 
-• 
• 
• 
• 
• --
• 
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•r V~LLEY SECTION R • l! l ,J_9_,_0_0.0 1~_ •. o.0_0 ____ 2.o_L6.,.o_,o.o 2.Lo.o_._o_o_o .3-75.,.0.0.0 1 4_7_5_,.0.0 0 l ,~_6.s .. _o.o 0 n.nno o. o_o o_,.o.o_o 
GR 800,000 1586,000 795,000 1826,000 790,000 1906,000 785,000 2006,000 784,000 ?016.000 • I GR 782,900 2025,000 781,300 2047,000 781,000 2059,000 782,200 209Cl,OOO 784,300 2100,000 • GR 7e5.ooo 2150,000 790,000 2450.000 795,000 2610,000 1800,000 279Cl,OOO 0,000 0.000 QI 6.._o_o_o __ LE.8.0_._0_0_0 ____ 26.LO .• _O_iQO 29.2.Q._O_QQ J6!1..0.,.0_0JJ __ ~2.o_._o.o.o 2 1s 5.8 .. .o.o o o.o.n.o o_._o.o.o O_,.O_QO 

• V~LLEY SECTIONS • 
X l 40.000 16,000 2014,000 2080.000 4500,000 4400,000 4725,000 0,000 0,000 0,000 • I GR 805.000 300,000 800,000 544,000 795,000 1004,000 790,000 1 H,~,.ooo 786,400 2014,000 I • GR 783,800 2020,000 782,800 2030,000 782,600 2036,000 782,400 2050,000 782,900 2062,000 
G.R 783 .• -7..0.0 2 O 68 .• 0 o.o. ___ 7_86 .. AO.O 2.0.B.o. • .o_o.o _9_0 ... 0.0.0 2 ) .l.Q,.0.0.0 _9.5.,.0.0.0 21 -.n._ono B o 0.,.0.0.0 2 1 ~.o_,_o_n_o 
GR 805,000 2150,000 0.000 0.000 0.000 0.000 0.000 (1,000 0,000 0.000 • • .V.A.LLE..Y __ SECT.101\1 _T ____ 

:• I 
Xl 41,000 17,000 2000.000 2118.000 1900,000 2000.000 2200.000 0.000 0,000 0,000 --= • GR 810,000 1760.000 805.000 1880.000 800,000 1930,000 795,000 1960,000 790,000 1980,000 

' G.R 1 a 8 ._0_0.0--2_0_0.0 •. o o_o ___ _1_0~_._ao_o 2 0.0-1_._o_o_o 7.8.3 •. 8.0.0 __ -2.02.0 .• .0.0.0 8.3.,.B.QO 20-.,~ • .ooo ?A4.,.o . .o o 2 0 4.4.,.0.0.0 
GR 785.300 2060.000 787,000 2100.000 788,000 2118,000 790,000 248B,OOO 795,000 2758,000 

). GR 800,000 284,8,000 805,000 3000,000 0,000 0,000 0,000 0.000 0,000 0,000 • 
' 

V ~ Lf..·E-YSE-CTTON U 
;e X l 42,000 14,000 1916,000 2000.000 3650.000 3500,000 36,00,000 0.000 0,000 0.000 I • 0 
0 R ?lf·:-g-8-8-t~-zt:-8-8-8 7 9_0_,.QO_O 8-5.6 .•. 0.0.0 o/~-}:l8-8 ..9.1.6.,.0.0.0 8.7~.o.o.o 1 9 2JLL0.0.0 7_85 .. -7 .. 0.0 1 9 25.Lo.o_o , 

GR 784,500 1964.000 1978,000 785,800 199:!,000 787,900 2000,000 • GR 790,000 2140.000 795,000 2200.000 800,000 2250,000 805,000 2430.000 0.000 0,000 • ET 0,000 7,100 7,100 7.100 7.100 7,100 1800,000 2100.000 0.000 0.000 --...... ~ 

• I Xl ,42, 700 0.000 0.000 0,000 300,000 300.000 300,000 0,000 0,000 0,000 I • ET 0.000 7,100 7,100 7,100 7,100 7,100 1850,000 2060,000 0,000 0.000 

• Xl 42,800 0,000 0.000 0.000 180,000 180,000 180,000 0,000 0,000 0.000 • NC 0,000 0,000 0.000 ,300 ,500 , 0,000 0,000 0,000 0,000 0.000 

• I Xl 42,900 19,000 1890,000 2000.000 200.000 200.000 .200.000 0.000 0,000 0.000 I • GR 805,000 t:20,000 800,000 790,000 799,000 1140,000 798,000 1860,000 796,000 1890.000 

§~ -?-~-~-:-l~-8--ll2~-:-8-8-8 7_8_8_,.3.0_0 1_9_0_0_._o_o_o 7.8.8.,J.O_O L9_l5 .• _0_QO 1.a.s_._a_o o L92_6_,.QQO 7J3.5_,_LOO L9Aft,_O_O_O 
784,600 1963,000 784,500 1975,000 786,300 199~;.ooo 786,300 2000,000 

•• GR 7g6,000 2000,000 798,000 2100.000 800,000 2510,000 805,000 2690,000 0,000 0,000 • SB ,950 1.eoo 3,000 0.000 89,000 3,000 698,000 0.000 784,500 784,500 
'• 

• j• 

•• 
I • 
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• i Bf.IDGE SECTION V AIRPORT RD, UPSTRE.At-1 FACE 

PAGE g Ci) 

• 
I Xl 43.100 0,000 0.000 0.000 28,000 28,000 28.000 

• LJ~f 1g:ggg t28:888 ao§:888 79 ~:888 ti8:888 008:888 8:888 
B_T ___1_8_6_0_._o_o_o, __ 7 _9_8_._o.o.o,__ o .•. o o_o, __ JC8.9_0_._o_o_o1 ___ 7.9_6_,_o_o o 18 a • .s.o o 1 89..o_._o.o..o, __ ~ 
BT 796,000 792,600 1946,000 796,000 785,100 1949,000 796,000 -
BT 792,600 2000,000 796.000 · 792,600 2000,000 796,000 786,300 
BT 2510.000 eoo.ooo 0.000 2690,000 805.ooo 0.000 0.000 

[

ET o_._o_o_o .•. 1.0_0_. ___ 7_,_LO_O _,J.O_O 7 . .J.0.0 ,.Lo.o __ l 83.0.,.0.0..0 

• Xl 43,300 21,000 1890,000 2000,000 50,000 50,000 50,000 
GR'---_aos.,.o.o.o_ --~2 o .• o_o o_ _ _8.o 0.,.0.0.0, ___ 7_9_0 .•. o.o_o!---c! '..95.,_o_o o ___ l.1.4.0 .•. o.o.o, __ _,'..9.o.,.o o..o,_~ 
GR 7E8,500 1E90,100 788,300 1900,000 788,100 1915,000 785,800 
GR 7E5,100 lS46.lOO 785,100 1949,000 785,100 1949,100 784,600 
GR 7E6,300 1995.000 786,300 2000,000 790,000 2040,000 795,000 

[

GR 8_0.S.,.0.0_0 __ 2_6_9_0_._o_o_o o .•. o.o.o _._o_o_ o_._o_o o.~o.o.o _,.o.o..o 
EJ 0,000 0.000 0.000 0,000 0.000 0.000 0,000 

• 

• 
:. 
z 

0,000 0,000 0.000 
0,000 0,000 0,000 

1140,000 799,000 0,000 
-9.6 .•. 0.0.0 '.9.2~.6.0.0 J 9 ~ 6....0..0.0 
,e5, 100 1949.000 796.000 

2100,000 798.000 0.000 
0.000 0,000 0.000 

".0..a~_0.Q0 .,.0.0 D o •. o.o.n 

0,000 0,000 0,000 e.~o .• .ooo 78.8,5.00 1 89.o .•. o.oo 
1926.000 785,100 1946,000 
1963,000 784,500 1975,000 
2110.000 800,000 2510,000 

,.0.0 0 Q ,.0.0.0 o .•. o.o.o 
0.000 0,000 0,000 

• 
• 

J• 
• 
• 

~ ii. -------------------------------------~ 
. 
z 
Ci 

!e 
0 

~ 

• 
• 
• 
• 
• 
• 
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• 
• 
• 
• 
• 
• 
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• ~IME 6c8~ ·e~~ e~g~ ~~es ~~~H ~~2 8 ~~~j lt~rN LEFT/~§¥~' • r SECNC DEPTH CWSEL CRIWS WSELK EG HV HL CLOSS BAI\K ELEV 

,-------SLOPE XLOEL ___ XLCt:l. __ ~XLOBR IlEU_AL __ J.D_C ___ LCONJ~_CORM< J~OPWIO ENQ_::,_c::--L--____________________ --, 

• I <>PROF I • 
CCHV• ,100 CEHV= ;jbij 

• 3~~~NgR6§s 8
~:~CTIOI\ 21.80 EXTEI\DED 3.20 FEET • 

• .~. 
' ,. 
•• 

, 

;e 
~ 

• 
• 
• 

,!I.E!0 8.00 770.80 -0~00 770.80 771.0l .,~I 0.00 0.00 767,00 
3210. 445. 2465. 300. 356. 588, 290. o. o. 767,00 o.oo 1.25 4.19 1.03 .000 .040 ,080 0.000 762.80 1885,91 • ~-~-OlLQ95_~ ___ o,_~ ___ o_. ____ --- __ o_~-- o----~----~---~,L.1l_Q____Ji.L4➔-ll.9-22-0-0+0-0----------------

CCHV== .300 CEHV= ,500 • 
~

N_D_2J..,9_QI0 

OVERBANK A~EA ASSUMED NON-EFFECTIVE,ELLEA= 772,50 ELREA= 

,~1_._c;_o. ___ 1_,_6_0 __ 7_ 7_Q,-7.0 ___ o_._Oll o • 0_0 __ 7_1_1_._3 __ ~---•-6_? •. 1~ ___ ,_20 __ 1_6...1-.2-0. 
3210, 0, 3210. 0, 0, 510, Cl, l, 0, 766,00 

.oo o.oo 6,30 0,00 ,080 .940 ,080 ,039 763,10 2000.00 
.002298 ,f8, 68, 68, 2 0 0 o.oo 76,00 2076,00 

772,50 
------- --] . 

• 
<ISECNO 22,000 • 3_3-7_o __ t,JOB..~I\.L_BJ!.I,C_GE_,_Nl'ID_=:_J_5__fiULEL.IRD= 7 71_,_o_O_J~A~_ELL.C..:: __ __7_7_1_,_f.L0, ___________________________________ ~ 

3495 OVERBANK A~EA ASSUMED NON-EFFECTIVE,ELLEA= 772.50 EL.REA= 772,50 • 
c:2.00 1~-1ro--;1 o o.oo o.oo i1T7:fl ,62 .oo ,00 767,20 

1210. o. 3210. o. 0, 510, o. l • o. 766.00 .oo o.oo 6.30 0,00 .000 ,040 ,080 ,039 763,10 2000.00 
(i:'.__(;,_:,1_0 L, L, t, 0 Q 0 - 47 7 6 ,_Q_Q_ ~0.1..6.,_0_0. J• 

<iSECNO 22,100 • 
[

3370 NORMAL-··sRICGhNRC=-15MINEtTRD~771~0 MiiXELCc,~771~10 

• 3_4_9_5 __ 0.Y.E8Bl\f':ilS_l\.l!EIL_l!,SSU.!:1ED __ t:,__QN~.EE.iE.E_C_T_l_V_E...,.ELL.EA= 7]3,.20 __ ELBEl!.= 7..1.3_,_2_0 ___________________________ ........_, ·• 
• 
• 
• 

• 
• 
• 
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i 5-ECNC DEPTH cwsE'.L . CRI\is WSELK EG HV HL OLOSS BANK ELEV 

• ~IME ec8~L __ ~e~~, --~e~g~ ~~es ~~~H ~~2B, --~~~ t~~IN LEFT/~§¥~T 
• ISL_OPE llL_OEL XLCt:i_ XL_O.BR. .Ifil.AL__ID_C LCONT__ CDRAR TOl".w..1D NO.S.:1_ ____________________ ~ 

ERIDGE SECTION A BAUER ROAD UPSTREAM FACE 

C.C. • J. V 1. 10-· _ _ n r,.r, ~-r,. ,.,,., n nn -. ... , 1n ,,... ,.,.. -• - .. - --770.80 
• 3210 • 

• oo 
o. 

o.oo 

--o.oo 
3210. o. 
6.20 o.oo 

o.oo 771.40 
o. 518. 

.080 .040 

• OU • u t1 .u1 rt ,.~u 
o. 2 • o. 766.00 

.080 .039 763.10 2000.00 __ _._o_0.25.0_9'-------' 3_0_. _o_. _3 o_. 0 0 - _49 7_6 •. 0.0-2.0.26 .• .0. 

• OSECNO 22.200 

• 3495 OVERBANK Af;EA-t,SS-UMEO NON-EFFECTIVE ,ELLEA= 

22.20 7.70 770.80 o.oo o.oo 771.40 .60 .oo .oo 767.20 ____ 3.21JJ_. ____ o_. __ 321_0_., ____ o_. ___ ~o.. s.lB~ ___ ,o_ • Jf,1,__o_o ______________________ _ 

773.20 ELREA= 773.20 

:. I .oo o.oo 6.20 o.oo .oeo .040 .080 .039 763.10 2000.00 L .0021e1 1. 1. 1. o o o o.oo 76.oo 2016.00 

" , CCH\/= .1ifb-ClHII= .'.Hi'o • 
• 

0 SECNO c2.300 
22.30 7.96 771.46 o.oo o.oo 771.82 .36 .40 .02 769,00 
32J_Q_., ___ .3_€_5_._246_9_., ___ 3_5_6_. __ ~3.2J_. 4_5A•:---29-5_•'-----~-•--~-2•:-~cc7f..9~_o_o, ______________________ _ 

~ .02 1.20 5'.44 1.21 .080 .040 .080 .039 763.50 1742.82 1 ____ 01935 200. 200. 200. 2 0 0 o.oo 421.56 2164,38 

*SECNO c3.000 • \/ALLEY SECTION B 

____ 23_.J)_Q __ ,_9_ • .9E __ 7_7A_._0.9 __ o_. 0 0 o_._0_0 __ 7-7.A,.J,S, __ -=-·-L0 2 ,.3.0, ___ ._Q3____1.t.9. •. 0 .. u__ ______________________ _ 

3210. 318. 1910. 982. 324. 591. 989. 102. 29. 769.00 • .36 .9€ 3.23 .99 .080 .040 .080 .040 764.60 1836.60 
.000456 2800. 2830. 2850. 4 0 0 o.oo 424,35 2260.95 

• 0 SECNO 24.000 
' VALLEY SECTION C 

•· 
24.oo · 9~1c 114.9-2 ·- o.00 _____ 0:00--114.91 .05 .a2 · .61 769,50 
3210. 8c6, 1423. 961. 1213. 578. 1052. 231. 59. 769.50 

.78 .6e 2.46 ·.91 .oeo .040 .oeo .040 765.eo 1531,63 
L,_, __ ._0_0_02_6 8 __ 2 3!:_o_. __ 2~_0_0_. 2 35_0_. ____ ~ _____ o,~ ___ o, ___ o_._o_o__o,1.a .• _e.s_2 2.LO.,lt "-----------------------...J 

•• 
• 
•• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• ---------. -- ---~-- ------ --- ----------
(I) 80/12/02, 06,11,11, PAGE 12 

• r ~~~~c elgi~H------~~~~E,_L __ e~gis ~~E§K- - --;~~H ~~28 -~~~ i~~~:~L-E-~-~-~~§~~~v 
rLOPE XL.OFI. XLCl:L XL08.E1 TJRI.AL __ TD.C .C.ONI CO!'iAR JO.E.~IJD ENu..:cc:.._ ____________________ --, 

• ~ 24.800 

3470 ENCROACHMB~T STATIONS= 1830.0 2000.0 TYPE= 1 TARGET= 170.000 
24.80 10.34 775,34 0,00 o.oo 775,53 ,19 .52 ,04 7l:9,00 
3210. 423, 2664, 123. 360,, ___ 693, 102, 296, 73. 768,10 

c::_9 o 1 ._1 e 3 .•. a!+ ,.? a ._o_ao_ ._o.fl..o _o a o • n1+.0 __ 7_65_._0_0_1.a3_0_..Qo 
540 1440, 1400, 1400, 2 0 0 o.oo 170.00 2000.00 • V • .3.0.0_Cf.l:!.V-=...-- __ , 5.0.0 -----------------------------------------------_____ --' 

"Sf.CNO 24.900 

• 

• 24,90 10,89 775.39 o.oo o.oo 775,78 ,39 ,15 .10 780.20 
3210, o. 3210, o. o. 640, o. 299. 73, 780,20 

• .I 
• 
• 
• 
• 
• 

' ' u. 
" 

~--~~,._9_,,_ _ __co_,_o_o s ._02__ ___ 0_._o_o • .a.A.a • ..oA.o __ ~_o.a.o. __ ~0.4..0 __ 1_6!+....S.0_1.8.Ll~n-"l ________________ _ 
,001246 lCO, 190, 260, 2 0 0 0,00 72.57 1884,20 

~SE..CN0_2.5.,.o.o_o ___ _ 

. ---------- J • 
----~--

• 
• 

3370 NORMAL BRTCGE,NRC= 15 MIN ELTRD= 780.00 MAX ELLC= 777,80 

___ _,,,_5_,_o_o. __ 1_0_._0_1 __ 7..7_5_,_3_7 ___ 0_,_o o o_._o_o __ 7..I.5_,Jl.~---•-4..3. __ ~,,, o o • o 2 1_e.o_,_.....,,.~--------------------~ 
3210, o. 3210, o. o. 611. o. 299. 73, 780,20 

,91 o.oo 5,26 o.oo .oao .040 .080 .o4o 764,50 1011,63 
.002201 1, 1. 1, 1 0 0 -28,88 72,57 1884,;>0 

• "SECNO 25,100 

C
3 3 7 O_tiO R MA.L_B_BJ,C_G_E_,_t,BC.E......1.5_':1.l.t:LE LJ.B..0-=--7_8_0_._0_0...J:1~.X._E LL_C-=--..7]_7_,Jl.Q 

• BRIDGE SECTION C wACOUSTA ROAD UPSTREAM FACE 

2_s_,J_o. __ 1_0_,_9_!!_.__l_7_5_,_44 o_.oo o_._oo 11_5_,_86 ._4_2~-~,._01 ,_o_o 1e_o_,.2.o_,,_ ____________________ ---' 
3210, o. 3210, o. o. 615, o. 300, 73. 780,20 

• .002i~~ 
0
,38? 

5
j8: 

0
j8? "

08
g •

048 .oag -29?tg 
7~~:§~ l~i!:~6 

• 
• 
• 
• 

----------------~ 
<>SECNO '25.200 

25,20 11.00 775,50 o.oo o.oo 775,88 ,38 .oo .01 780,20 
~---3.2.LO_. ______ Q,_321.0 •--~-0-•:---~--0-•:---'6.'t_8_.:----,.0:-•---•3_0_0_, ___ 13., 7 BD .•. 2.0 ______________________ ._j 

,91 o.oo 4,95 0,00 .080 ,040 .080 .040 764.50 1811,63 
,001199 1. l. 1. 2 0 0 0,00 72.57 1884.20 

~ 

• 
• 
• 
• 
• 
• 
• 
• 
• 



• • 
(I) I 80/12/02. 06.11.11. PI\GE 13 I {I) 

r 
SECNC DEP=1-H--=c-w=s=E-L--~c=R~l-\li~S--w-s=E=L~K--~E~G~' ---H~v----H~L----o-L~O~s~s--B~A-N~'K-E~L~E~V---------------------.., 

• ~IME e1=g~ ef~ e~g~ ~~Es ~~~H ~~2s ~~~ i~~IN LEFT/~~¥~T 
___ ,S.L.Qe.E __ .)5.L_OEL_~XLCl:t _____ XL.O_BR __ -IF.U/11 ID.C ____ CQ~T COR.AR JOP.W.lD ENflS.'.,._ ____________________ ----, 

' 
• l_"SECNO 25.300 

3470 ENCROACHME:r-T ·sTATIONS=-- 1720.0 2001.0 TYPE= l TARGET= 2!:!l.000 
• 25.30 11.29 775.79 0.00 0.00 776.0l .22 .08 .05 765.90 

3210. 211. 2938. ___ 1. ___ 282. 755. 3. 302. 74. 113.00 

c::._9.2 ____ ._9_6 3 •. 8.9... .~.O .Jl.8.0 •. 09.0 __ ...•. 0 8 0 • 09_Q._7_69 . ..S.O-L1.2.0 .•. o.o, _____________________ ---, 
579 100. 100. 100. 2 0 0 o.oo 281.00 2001.00 • __ •. LO.O_CEH.11.E. _____ .30.0 ________________ ---·-

<>SECNO 26.000 
- - _ __J 

• VALLEY SECTION E 

~---2.6_,_o_o __ __.._o_, 21+ __ .1 .7-7 .• J 4c...___~:o .• _o_o, ___ o._._0_0 __ 7_7_1_._23, __ ~~Jl.9. __ __iL2.~--~-o.1 __ 1.21. • .a,.,_,__ __________________ _ ~- 3210. 9. 2107. 1094. 16. 709. 1349. 390. 97. 771.80 
1.24 .5e 2.97 .81 .080 .040 .080 .040 766.90 2004,14 

.000394 2l!O. 2600, 2300. 3 0 0 0.00 542.66 2546.80 e ___ _j 

• <>SECNO 26.800 

1 

34: o_E.b!.C.8..0.~.cJ:it'.1.Eit) . .T __ SJJ\ T I o~s = l.8_8ll_,_o ..9_9_5_,_o_LY.PE = 1 I~H.G.E.T = 1 15_,_o_o..o 
26.80 9.46 777.56 o.oo o.oo 777.84 .28 .55 .06 772.00 

• 3210. ,93. 3114. 3. 84. 121. 5. 424. 105. 112.00 
1.30 1.11 4.32 .5e .000 .040 .080 .040 768.10 1800.00 

_Qo_o.a2.s~--·8.o.o .• __ 1.o.o.o .• __ Lo.S.o.~----~----o----o·--~•-o.o __ u s .•. 0.0_1.9.ss .•. o..o 

• CChV= .300 CEHV= .500 

• 3210. o. 3210. o. o. 724. o. 425. 105. 781.70 
1.31 o.oo 4.43 o.oo .080 .040 .oeo .040 768.10 1906.oo C

"SE_c1-~·:li-•..2..oo 9 ,49 r11759 o. oo o. oo 111. 90 • 31 • os • o 1 781. 60 

_OJU.O 14 ·".O .• _~~-.O .• ___ ~ __ o_. 0 0 Q. o O 8B""-O.O_l.9.9A..O.O, _______________________ .., 

• 
• 
• 
• 
• 

<>SECNO 27.000 

3370 NORMAL BRfCGE,NRD= 8 MIN ELTRD= 778.80 MAX ELLC= 779.50 

27.00 9.49 777.59 o.oo o.oo 777.90 .30 .oo .oo 781,60 
3.21.0 .• o_, ___ 321.0 .• o .• Q. 7~ .• o .• .25 .• LOS .• 7.8.lJ-7_0 

1.31 o.oo 4.43 o.oo .oao .040 .OBO .040 768,10 1906.00 
.001 H:7 l • l • l • 0 0 0 o.oo 88.00 1994.00 

------·----~----------------------:--------------------------------------------' 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• • 
~ I 80/12/02. 06.11.11. PAGE ,~--.- l ~I 

r SECNO DEPlH CWSEL CRIWS WSELK EG HV HL OLOSS BA~K ELEV 
• Q QLOE GCH QROB ALOl:l ACH AROB VOL lWA LEFT/RIGl-'T • 

TIME VLOE VCH Vl<OE XNL XNCH XNR WTN ELM IN SSTA r--: .... LOf'E__ XL.OEL ___ XLC!:t _~XL.QRR I TJi!AL __ !O.C T_CQf'LT C:_ORAR TQE..111.l.D FNQC: T , 

• i <>SECNO 27.100 

3370 NORMAL BRiCGE,NRD= 8 MIN ELTRD= 

.I, 
778.80 MAX ELLC-;;--779~50 • BRIDGE SECTION F rERB!SON WEST UPSTREAM FACE • 

C!1.io 9.52 1··11.62 o.oo o.oo 11·r.92 .30 .02 .oo 1e1.60 
• 210. o. 3210. o. o. 726. o. 425. 105. 781.70 

1.31 0.00 4,42 O.OO .080 .040 .ORO ,040 768.10 1906.00 
.fil..l.=_9 ___ ~6.■--~-6 .• __ l.6 .• , ____ ~ ____ Q. ___ ~~-~--•-o Q 88_._QO_L9.9..4....Jl~----------------------~ • 

• "SECNO 27.200 • 
' 10 ■ 0, 3210, 0, 0 ■ 726 ■ 0 ■ 425 ■ 1050 781,70 I ". G

21 .•. 2.o 9_ • .52 __ 1_1_1_. 62 __ 0_._o_o o_._o_o____1_1_1_.3. • 3.o _o o • o_o-----1.1u~.6.o _____ 
1 

.31 o.oo 4,42 o.oo .080 .040 .000 .040 768.10 1906.oo , • 1 
?_04 1. I. 1. 0 0 0 o.oo 88.00 1994.00 ----- j I ;; 

• 
• 
• 
= 
• 
• 
• 
• 
• 

<>SECNO 27,300 
27.30 9.67 777.77 o.oo o.oo 778.02 .25 .09 

____ 3.2U)_, ___ l~-7-■-~3.0.5.3.■,---~.D .•. --~8_0_,,__ __ 7_.~0., ___ _,,_3_. 4'?_7_,. 
1.31 .82 4,13 .11 .080 .040 .000 .040 

.000729 100. 100. 100. 2 0 0 o.oo 

CON= • !OO CEHIJ= .300 
"SECNO 28.000 

V~LLEY SECTION G 

28.00 9.41 -778.51 o.oo o.oo 778.53 .02--· --.7,.8 
3210. 19,? 1 • 1117. 172. 2918. 627. 364. 524. 

1. e o • 6E . 1~78 - .47 ■ 080 ;040 .080 • 040 
,_O_O__(U_'.; 8 L~~_o_. lJ~J;l_Q_, l.9Jl_O_. 3 0 0 Q_,_O 0 

<>SECNO 29,000 
y_~LLE;)'_~_E_CJJ.QN I-

29.00 8.71 779.31 o.oo o.oo 779.39 .oa .as 
3210. 471. 1957. 782. 714 ■ 676. 1139. 804. 
_2_._3_3 _ .•. 6.f __ .2 .•. 8_9 ._6_9 ■.0.8.~ ._0_4.g •. 0.8_0 ,_OJI 

.000403 3700. 4000. ,3800. 0 o.oo 

.02 772.00 1 05.. 772.._Q_.,_ ____________________ __., 
768.10 1812.38 
186.20 1998.58 

.02 773-;] 0 
125 • 773.10 

'769;10 1418.93-
7 8..6.,_l.8---2.2.QS_,_ 

.02 775.20 
198. 775.20 

7.J..0.,.6JL .... .L6.9.5..,..I.E. 
917.62 2613.38 

.,. 
''/ ., 
• 
= I 

• 
•· 
• 
• 
• 



• --
9) I 
r 

'-----S-E_C_N_C ___ D_EP_T_H ___ C_WSEL CR I wS WSE LK 
• Q QLOE QCH QROB ALOB 

TIME VLOE VCH VROB XNL 
___ .S_LQeE __ .!(LOE.L __ x LCH ____ x LOE!:< __ LTJ~J.AL 

80/12/02. 06.ll.ll. 

EG HV HL OLOSS BANK El EV 
ACH AROB VOL TWA LEFT/RIGhT 
XNCH XNR WTN ELMIN SSTII 
mc _____ co111.:r coRAR __ J_oe.w.1 o ElfilST-----------------------. 

PAGE 15 I (I) 

• 
• <>SECNO 29.800 • 
• 3470-ENCROACHME.it,TSTAT-IONS= 1950.0 2130.0 TYP-E= l TIIRGET= l!:10.000 

29.80 7.68 779.68 o.oo o.oo 779.97 .29 .52 .06 774.00 
3210. 41B. 2140. ___ s2. 244. ss1. ___ 39. ___ e3s. 2oe. 774.eo 

c:._3_8 ____ 1_._7..1_ __ 4_._6_7_ _._35 ._0_80 •. O!I_O ._o_ao ._O!\ L1.2~0.0--1.9S.O .•. o_'!-----------------------
l41 700. 820. 900. 2 0 0 o.oo 144.36 2094.36 

e 
\tg~~No 29:~88--CEH_v_~---- .5oo ___ -----------------

• --' ~ 

• ~n rn , nn ,,n nn n nn n nn ,n~ ~, ~-£ ~~ n~ ,n~ ~n c~.~v ,.ov ,,~.ou veuv v.uv rou.c, .~o .~1 .vo rcJ.~u 
3210. o. 3210. o. o. 589. o. 838. 209. 783.30 • ~--~=2. 3_9 ___ 0_._00 _____ s .~_s ____ o_._o_o ___ ._o_a_o ____ o~.o ._o_ao ___ ._o.&i__L1.2 • .o_o_20.o_a_._o _______________________ _ 

:• .001793 l~O. 150. 170. l O O o.oo BO.OD 2oeo.oo 

__ ] . ~ ~SE.C/',_Q _3_0_._o_o_o_. __ 

• 3370 NORMAL BRICGE,NRO= 14 MIN ELTRO= 781.30 MAX ELLC= 781.60 

3210. o. 3210. o. o. 574. o. 838. 209. 783.30 

~

3.0 .•. 0_0 7_._75_7_7_9_,_7_9 o_.J)_O o_._o_o __ IS_0_.2 · .A9 QO .Jl) ]P.3.3 

• 2.39 o.oo 5.59 o.oo .080 .040 .oso .041 772.00 2000.00 
26€:8 1.· l. lo l O O -15.20 80.00 2080.00 

• <>SECNO ,30.100 

- BRIDGE SECTION I hERB!SON EAST UPSTREAM FACE 
I 3 31J)J_OB./iA.LB.B.I•C.G E.,.NBD-==---lA...1'1.l_N_E L.lfl.lE._7_8_l_._3_0_!1A.l<_EL LC =-----7Jll_._6_Q 

3_0.,_l O 7_ •. 8J_7_7_9_._8J ___ Q._Q O Q_._O_Q___7Ji0_ •. 3.5 ___ .9_,.,8 __ .....,,., 
32}0. O. 32100 O ■ Oo 5790 O. n 

,06 
038 • 

• 2.39 o.oo. s.54 o.oo .oso .040 .oao 
.0025',9 ~4. 24. 24. 2 0 0 

• 041 
-15.34 

• *SECNO ,30.200 
30.20 7.91 779.91 o.oo o.oo 780.36 .45 .oo 

~ ___ 3_21_0_._~_o_._~321_0_. ___ ~-•·-----=--"-. s9_s_. ___ ~o_. __ _ 
2.39 o.oo 5.37 o.oo .080 ,040 .oao 

838 .• 
.041 • 

• 
• 

.001711 1. 1. 1. 2 0 0 o.oo 

• .o.o 783 •. 30 
209. 783.30 

112.00 2000.00 
80.00 2080.00 

.01 1e3.30 
0.9 .• 183...3 

772.00 2000.00 
80.00 ?080.00 

• 
• 
• 
-• 
• 
• 
• 
• j 

I 

-: . 
' ' 



• • - - -- ------------------
(I} [ 80/12/02. 06.~~~-~:-- PAGE 16 I Cf, 

r 
SECNO DEPlH CWSEL CRI\NS INSELK EG HV HL OLOSS BANK ELEV 

• G QLOE QCH QROB ALOB ACH AROB VOL HIA LEFT /RIGHT 
llME.____VLOE~_VCH VROB __ xNL XNCH XNR '-----'WTN ELMIN SSTA ~.LOE._ l\LO.E . ~L.CH ______ XL.OBR LTJil.~1 IO_C .C.ONT C.DRA.R TJJE.W.ID fNO.S.J' ______________________ ---, 

• ! *SECNO 30.300 

3470 EN(ROACHMEJK'tsfA'fro-NS= 1950.0 2130.0 -TYPE= l TARGET= 180.000 • 30.30 8.35 780.35 o.oo o.oo 780.54 .19 .10 .08 774.00 
3210. 404. 2486. 321. 278. 639. 239. 840. 209. 774.8CI 

~---;;-;.'2. • .!o o l • ..!t.5 ____ 3 .•. 8_9 __ _._ •. 3!! ___ .• _o_a_o ___ ._0i+.0 •• o.a.o __ -_0_4.1 __ 7~Z2 .•. 0.0-1.9.5.0 ... 0JL... _______________________ _ 
.000703 !CO. 100. 100. 2 0 0 O.OO l:B0.00 2130.00 ., 

Lc.0:111= • .1.0..o_cE.1:111= •. 300 _______________________________________________ _ 

• 
u. 
' ; ~-
' !e 
0 

~ 

• 
• 
• 

*SEC NO .31. 000 
VALLEY SECTION J 

Gn
o_o 1_._46 __ 782.46 ___ 0.oo o •. o.0 __ 7_a2 •. 66 .2.0 • ..1 ._0_0 __ 11.9 .•. J.o 

10. 158. 2233. 819. 135. 529. 742. 912. 227. 779.30 
.61 1.17 4.22 1.10 .080 .040 .080 .041 775.00 1959.63 
062 2600. 2500. 2300. 3 0 0 o.oo 463.77 2423.39 

- -- ~--
<>SECNO 32.000 

VALLEY SECTION K 

C 3-2.oo 0.60 784.so o.oo o.oo 7s4.68 .ni-----2.03-- -_···.oo 780.lio 
3210. 72. 2616. 521. 72. 691. 640. 982. 248. 780.40 

2.01 1.00 3.78 .82 .000 .040 .080 .041 775.90 1988.50 
0.0]...ft.0 __ 2.L0_0 .• ___ 240_0_. -.o_O_O_. _____ ~ ____ o, ____ ~---=■.O.D 413...5.JL.._~24~22~• Ou~---------------------~ 

*SECNO ,33.000 _________ VALLEY _SECTION L. ______________________________________________ _ 
--

33.00 9.81 786.01 o.oo 0.00 786.11 .10 1.41 .Ol 781.00 
3210. t~6. 1978. 1106. 126 ■ 638. 1253 ■ 1084. 275. 781.60 

1 
___ ~3_._1_3 ____ ._95 _;3_._l o ._88 • 0 8 O • ....Q4 o ._o 8 0: ___ ._0Al __ 7_7_6_._2_0_1_9_7_0_._'l,E,_ ______________________ _j 

.000417 247S. 2600. 2600. o O o.oo 474.17 2445.15 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• <>SECN.Q..,_33.800c.._. __________________________________________________________ _ 

• [::470 ENCROACHME!I\T STATIONS= 1980.0 2100 ■ 0 TYPE= 1 TARGET= 120.000 
33.80 10.07 786.27 o.oo o.oo 786.58 .31 .41 .06 781.00 
321-0_. ____ l 5.0". __ 3_0_31.., ___ 2_9_. ___ 9_9_., ___ 6_6_0_., ___ 35_•!---'-lfil_. ____ 2_a.o_., __ 7_aL._0_(,._ ___________________ _ 

_] . 
•• 
• 
• 

3.11 1.51 4.59 .83 .080 .040 .000 .041 116.20 19eo.oo 
.000872 710. 100. 690. 2 0 0 o.oo 120.00 2100.00 • 

• 
• 

. I 



• •• 
80/12/02. -~ 06.11.11. PAGE 1 7 I ~f> 

i s1·~~c-N-C--OEPlH CWSEL CRIWS 1,stLK E.G HV HL OLOSS - BAl\'K E::LEV 
• C OLDE OCH OROB JILOB ACH AROB VOL TWA LEFT/RI Gl-'T 

,lIMEL __ _,VLOE VCH , ___ VF-OB J<NL XNCH XNR --~WTN ELMIN SSTA 

G
SL.QPE. XLO_E.L __ ~LCJ:L XLOB.B LTJUAL __ lD_C C.O.NI C.OHAR JOE.W.LD END.s....__ ____________________ ..........., 

• \I:= .300 CEHV::c .500 
JN0_3_3_._'z.!~.O ___ ---------~--~~~-~~-~----=,------.--=-------=-=---=~---=--;;-------------------------' 

33.90 10.13 786.33 o.oo o.oo 786.71 .38 .10 .03 1es.20 

4t 

4t 

• 3210, o. 3210. o. o. 649. o. 1108. 280. 788.20 
3.11 o.oo 4.94 o.oo .000 .040 .000·--~·041 776.20 2003,00 4t 

I 
• ~-O.ID_l2.02 _LO.O .• ____ l_O o_._ _o_o_. o ______ o_ 0 .•. 0.0 7_Q_._Cl.Q___20..7.3~Jl.U----------------------~ 

Lse.E.CJAL_BRIDGF __ . _ _ ___ ___________ _ _____________ .. ----------------------------------
I 4t 

_J 

• 
' -. 
V 

' • 2. 
i 
0 ;e 
0 
0 • 

• 
• 
• 
• 
• 
• 
• 

SB ;~K 
o.oo 

Xt<OF< 
1,70 

COFO 
3,00 

ROLEN 
o.oo 

BWC 
63.00 

BWP 
o.oo 

BAREA 
556,00 

ss 
o.oo ELCl-<LI 

77~.20 

~ECNO ,34---;-nro L .. ESSURE FLOW 

E-GPl:fS E'.tTilC _____ ----t=f:3 OWE IR QPR BAREA TF<APEZOIO ELLC EL TRD 

7B7.21 781::.71 o.oo o. AREA 
3210, 556. 554. 78S.OO 788.20 

BF<IOGE SECTION~ FRANCIS ROAD UPSTREAM FACE 

ELCHO 
776,20 

;3_4_._i_o LO ._6_€ __ 7_8_6_,_B_B 0_._Q_0 O~o.0_0 __ 18_7_. 2.ll 
3210. - o. 3210. o. o. 688 .. 

., 34 .so o_._0_0 __ 1_e.a.2'1), _______________________ -..J 

o. 1109. 280. 788,20 
3.18 o.oo, 4.67 o.oo .000 ,040 

.001010 26. 26, 26, 2 0 
.080 ,041 776,20 2003,00 

0 o.oo 70,00 2073,00 

<>SECNO 34,300 

J4 7 0 _E NC_RJ).A_C_tlJ1Ej~ T.
7

_S_l~_T_I_OJ~_S_=:--L9_5_0_,_Q, __ 2.1_2..0_,Jl_ .T. Y.f:.E,;: _IAB GET= I 7.D.,JllL0!--=,-,,-,.--::------------------------.J 
34.30 10,9 787.17 o.oo o.oo 787,40 .. 23 .1s ,03 1e1.oo 
3210. 200. 2951. 59. 173, 734.. 83, 1112, 281, 781.50 

3,19 ____ 1.15 ____ 4.02, ___ .11 .000 .040 .oso. ___ .041 116.20 1950,00 

G
,J)_o_o55_1_ 2_0_0_._ 20Jl.,_ 2.0_0_. 2 o o_ 0 .•. 0.0 _ _1_1_0_._o_o 2 J ;, o .•. o~o, _______________________ ~ 

HV= ,100 CEHV= ,300 
"SE.CN_0_;,3_5_._0_0Q .•. , EY-s'"E"c"TI o-~N-,11:-· --------------------------------------------· 

35,00 10~00 787,70 0.00 o.oo 787,72 .02 ,30 ,02 7el,60 
____ 3_0_~0., 4 ,_1., __ l_l_'Z.3_,, __ l.f,J!_6_. l2.0_, 70_6_.. 2.3.1~S_,, __ LL8.8., ____ 2_9_4.., 781_ •. lo, ______________________ _ 

.o~~ii1 1258~ 11~8~ l4i~! ~
0sg ' 048 ·008 i~3& zi,:,g 1112:~B 

~----------.----------............... ·----------------------------------------------------------------------------------------------------------

• t ,,1• 
r:' 

4t 

4t 

4t 

4t 

4t 

4t 

4t 

4t 

•• 
•• 
41t 



J 
(I) I 80/12/0;~···-•06.ll.ll.--·--··· ·-·--- PAGE 18 

r SEC NC DEPTH CWSEL CR I WS WSELK EG HV HL OLOSS BAI\K ELEV 
• ¥rME 6t8~ e8~ e~g~ ~~es *~~H *~2 8 ~~~ l~~II', LEFT/~§¥~T 

~--SLOPE XLOFI XLCt:i<.......--XLOAR IT.RIAL __ r.oc JCOl\lT CQRAR roe.w.10 ENu.:,.C:.1.· ---------------------......, 

• I "SECNO 36,000 
____ VALLE)' __ SEC.T.I.ON_C ________ _ 

• 36,00 8,98 788,28 0,00 o,oo 788,41 .13 ,66 ,03 782.80 
3090. '24 • 2635, 430, 27, 839. 766. 1391. 341. 783.eo 

3~S .. O •. 85 3 .•. 1!+ ,.5.6 ._oao ,.0.f+ 0 ,.O.B.0 .0-4.1 __ 7-7.9 .•. 3 O_L9.9.l.~7 
' ,000452 3300. - . ------- ---, 

• 
t:11 

• 
• 
• 

• 3350. 3200, 2 0 0 o.oo 571,00 2562,7c I 

~E.c.N0-3.7.,.0.0.0 '• 
• 

' ,. 
• 
• 
• 

VALLEY SECTION P ·---------------------------------------------------------·-·-----------

37,00 8,55 789,05 0,00 o.oo 789,13 ,08 ,72 ,01 783,90 
~.0.9.0., fl.3.,_· _J 8 7.2 •-· __ 9-7.5 .• .1-4., 66.1., .Ll.6., ] 4.6.2. 3.6.?. 1.83 .•. 9.0 

4, 13 ,5c; 2,83 ,87 ,080 , 040 ,080 ,041 780,50 1693,16 
0386 1750, 1800, 1450. 2 0 0 0,00 608,00 2301,16 

--~-------- -- --

---------------------- -·----- ---

<>SECNO 37,800 

3470 ENCROACHMEI\T STATIONS= 1800.0 2150,0 TYPE= l TARGET= 350,000 
3_1.,_e...o 0_

7
_7!< __ .1.8_9_.24 ~-•.0.0 o_,_o_o 78.2.,.3.5 ril. •. 2 ,.0 l 1

-1J5~·go 3090. 2 1. 2094. 25, 317, 677. 1485 • 368. 
4.19 • es 3,09 1.01 .000 ,040 ,080 ,041 780,50 1800,00 

,000446 500. 500, 500. 2 0 0 o.oo 350,00 2150,00 

CCHV= ,300 CE~V= ,500 
<>SECNO ,37,900 

L D"IVTDED-n7cw 

~ 31,c;o 0.11 789,27 o.oo o.oo 789,53 ,26 .10 .00 1c;1.20 
3090_,, ___ li!.l., 2949, 0, 20_2_, 70..5-,, ___ 0, 1489, ___ 3...f!.9_, __ 7_91_,.EJlc....... _____________________ .....J 

• 
• 
• 
• 
•· 

4,20 ,70 4,18 0,00 ,080 ,040 .080 ,041 780,50 1655,02 
,000960 11:0. 160, 160. 2 0 0 o.oo 274,55 2000.00 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



' 

• --• 
·, 

(I) i 80/12/02. 06.11.11. PAGE I CJ I (I) 
J 

!
. ----acs=E=c~N~C--~D~E=P=T-H---~c~w-sEt CRIWS~ WSELK EG HV HL OLOSS BAI\K ELEV 

• G QLOE QCH QR08 ALOB ACH AROB VOL TWA LEFT /RIGl-'T 
I.I~~c ~~~~1 ~~~u ~f~~n ~~~T,.1 ~~~H ~~~uT--~~A~u~ ~~~1~1~n ~~~~~.i.T _________________________ 

7 • I SK::_BRID,::·v~-~--,u ... \.,O LVPr.'I _Lt'i . .&.....ttL _..., .\..VJ'I_T~ \...u.~ ... a.r·"I'. 1,,r::w111 r1y11.:::::... 

• 

• 
• 
• 

SB XK o.oo 
0 SECNO 38.100 

Xt< OJ; 
i.55 

COFQ 
3.00 

6070,LOw FLOW BY ~ORMAL BRIDGE 

ROLEN o.oo 

EGPRS= 789.930 EGLWC= 789.526 ELLC= 

3265 DIVIDED FWCW 

BWC 
67.64 

BWP 
o.oo 

BAREA 
588.50 

ss o.oo 

789.200 PCWSE= 789.267 ELTRD= 

ELCHU 
780.50 

787.000 

ELCHO 
780.50 

• 
• 
• 
• 

0. 3370 NORMAL BRICGE,NRO= 11 MIN ELTRD= 787.00 MAX ELLC= 789.20 • ' L._.. ________ ___..J8_!U_O_GE_.SE.CJ:.LOr-J G._LO.WELL_JJE'.5TB.EA!1...£AC.E ____________________________________________ ~ 

• 
• 
• 
• 

38.10 8.71 789.21 O.OO 0.00 789.62 .42 .02 .08 791.20 
3090. t:io. 2960 •. ___ o. ___ 152 •. ___ 559. o. 1490. 369. 191.eo 

. c:4_._2_0 ._s_s ____ s_. 3_0 o_._o..o ._0_0_0 • ..o~ ._o 0.0 _01t_1--------1.0.o .•. s 0-1.62.3 • .a.a 
.001473 16. 16. 16. 2 O O -.43 214.76 1895.88 

" E..C.N<L,3.B .•. 3.0_0 
0 
_____ _ 

38.30 9.31 789.81 o.oo o.oo 789.88 .01 .15 .10 784.00 
3090. 407.. 2046. 636. 700. BOO. 764. 1499. 372. 785.00 
4.24·--- .5e ____ 2.56 __ ......... 83 .000 .040 .000~ __ .041 100.50 1623.41 

1
_0_0_0.2.e.5 2J.S_. 2.1_s_. 21_s_. o o o .•. o.o___s_12 .•. 3_]____2.L9.S .• .2 

Ui~V= .100 CEHV= .JOO 
"S.E.C,f'l__O.....,__;i_g_._o_o_ VALL EY5ECTlo~n 

• 
• 
• -i 

I • 

• 
• 

39.oo·--~9.2t 790.26·--~o.oo ___ o.oo 790.35 .00 __ ...... 46·-~~·oo 784.oo 

~

3090., 2.!:.4.. 1.9.5_6_. 8.8:0.. 3.3A., 6.8./1.. ) I 0_9_. ) 5.12. 9.0.. 78./+.. •. 3.0. 
·i;.~44 .7f 2.84 .19 .oao .040 .080 .041 101.00 1901.a9 

00356 -1375. 1465. 1475. 2 0 0 o.oo 556.34 2458.23 

"s EC N04-0 • O ~ 

• 
• 

• VALLEY SECTIONS • 
• . ... 

1-

• • 



• 
(!) 

1 

80/12/02. 
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06.11.11. PAGE 20 

1 SECNC DEPTH cwst[- CRlwS WSELK EG HV 

• 1 ~ IME etg~~--e~~ ___ e~g~ ~~e 0 ~~~H ~~2° 
• cc:LoPE XLOFI XLCt:t xL.oaL_UJllAL_I.D_c __ ___J_c_o.r.-1. 

• oo 9.15 791.55 o.oo o.oo 791.59 .03 
.2 O • 1 715_. __ Ll.44_. ____ 6_J • __ 28.9.Q. ___ 53.6 •--~.O 5.•:-~ 

5 •. 50 .5c; 2.14 .58 .080 .040 .080 
• .000201 4500. 4725. 4400. 2 0 O 

HL OLOSS BANK ELEV 
VOL TWA LEFT/RIGI-T 
WTN ELMIN SSTA 
.CORAR 1.oe.w.1.n END.S_ 

1 .23 • 0 1 786.40 
.8.61',. ~-7.L 7.8.6 .• -4.0 
.041 782.40 1114.27 
o.oo 1001.94 2116.22 

*SECNO 41.000 
VALLEY SECTION T 

e-. __ _,._1..no, __ .8 .2s ___ 7_92 .• _0_9. ___ o_ •. o. o .•. o.0 __ 7_92.~L6, __ ~.o,~--~.s6 _____ Qi___7_e.a • .o,-'!-::----------------
2920. ,50. 1955. 915. 71. 778. 1263. 1995. 507. 788.00 

5.eo .11 2.51 .12 .080 .040 .080 .041 783.80 1911.63 
.000373 19CO. 2200. 2000. 2 0 0 O.OO b29.38 2601.01 

• 
(Ii 

• 
• 
• 
• 
• 

• 
• 

:• 
' :, 

*SECNO 42.000 
VALLEY SECTION L 

- -- ---- ·7 • 

:• 
C 

!. 
§ 

• 
• 
• 
• 
• 

42.00 8~a·s---193.39 o.oo o.oo 193~40 .09 ---1.31 -.01--1e1.90 
2920. 359. 1932. 628. 475. 681. 691. 2157. 551. 787.90 
6.26 .7E. __ 2.s4 .91 .000 .040 .080 .041 104.50 1133.o2 

1
._0_0_0_3_6_2 ___ 3_6_5_0_. _ 3_6_0_0_. ___ 3_5_0_0_ 2 Q O o • .o_o __ 4.f±L .• _Q9_2.L8_Q.,~7~----------------------

L_:-_:_E CNO 42.700 

3470EliitR-01tCHME!1'TSTAYCoN·s= 1800.0 2100.0 TYPE= 1 TA·R-6ET= 300~0()0 
42.10 9.oo 793.50 o.oo o.oo 793.60 .10 .11 .oo 1e1,90 
2920. 3el. 2044. 495. 426. 690. 485. 2169. 554. 787.90 

~-~.~o <r8·5l~---3·ol:---S5-i-~----}5-8~--_,._o_0-8---··-0-4-8---•-0..e-g ___ o~~ 5--}8%:-il-8-~8-8-:-8-~e-.----------------------

~-*~SECNO -42_.~80_0'L-----------------------------.-----------------------------------
3470 ENCROACHMB~T STATIONS= 1850.0 2060.0 TYPE= 1 TARGET= 210.000 

42.eo 9.05 793.55 o.oo o.oo 793.68 .13 ;08 .01 1e1.90 
;..._ ___ 29_2_0_., ___ 3J_B_._:__2 24 7_. _3_5_4_.: ___ 29J.•: __ _,695_.

1 
__ ~3J.2.,, __ 2J.]_5_,~_55_5 • 7 81.,_9_0, ______________________ _ 

6.32 1.07 3.23 1.13 .080 .040 .080 .041 784.50 1850.00 

• 
• 
• 
• 
• 

.000457 ·1eo. 180. 180. I O O o.oo 210.00 20f.O.OO , . 
• 

•C ---~----:---~--------~-------J • 
• • 



• • 
{!) ~2/02. 06.11.11. PAGE ?l 1(1) 

1 SE~C~N~c--=o=E=p=1-H--=c-w=s=E-L--=c~R~I-w~s--w-s=E=:L~K--~E~G----H~V----,-H~L-----c:O~L~O~s~5--=e~A~ri~K-E~L~E~V---------------------~ 

• , ~IME \~t8~ e~~ e~g~ :~~~B :~~H :~28 ~~~ lt~rN LEFT/~§¥~T 
___ .S..LQPE )~LOE.L _ __,XLCl:1 __ ._.XL.OBR I I.R.lAL_l o_c ___ ~coNT CORAR J_oe.w.10, __ .---LNO:::."-L--------------------------, 

• 
• 
• 
• 

' :• 
' 
~ ~-" C 
a 
0 ;e 
0 
0 , 

• 
• 
• 
• 
• 
• 
-• 

I 

I 

I CCHV= .300 CEHV= .500 
~S__E.C_NP_______t, 2_._9_0J) ___________ -~~---~~---

42.90 9.13 793.63 o.oo o.oo 793.82 .19 .11 .03 796.00 
2920. o. 2920. o. o. 830 ■ o. 2180. 556. 796.00 

6.33 __ o.oo 3.52, ___ o.oo .000 .o4o .000 .041 784.so 1090.00 c::~::::~J DG_L20_0_. ----2~-0_._ -- 2 o_o: ___ -- o -- o---- -- ~o_o 1 1 0 .•. 0.0-----2..oJl.Q.__Q_O, _____________________ ~ 

SB XK Xt<OR COFQ ROLEN .gs 1.eo 3.oo o.oo 
~~fCNO 43. 100 ---- ---- -- --L -E.SSURE FLOl,1 

E-G-P-RS -EGL\IC H3 ______ QWETR 

794 .12 793.83 .01 o. 

BWC 
89.00 

GP-P 

2920. 

BWIP 
3.00 

BAREA 
l:98.00 

8/lJREA TRAPEZOID 
AREA 

698. 697. 

BRIDGE SECTION V AIRPORT RD. UPSTREAM FACE 

..3 .•. 1 D 9_.1+!, __ 7_9_3_._9_.!+ .• _o_o O_._o_o __ 1.9A •. L _l 8 • .J,O 
2920. o. 2920. o. 0. 864. o. 2180. 

6.33 o.oo 3.38 o.oo .. 000 .040 .oeo • 04-1 
• 000618 cs • 28. 28. 2 0 0 , 0. 00 

*SECNO -43.300 

SS EL CHU ELCHO 
o.oo 784.50 784.50 

ELLC EL TRD 

792.60 796.00 

O .•. O_o __ J~l.6. •. 0 . 
556. 796.00 

784.SO 1e<;o.oo 
110.00 2000.00 

_3470 _E.l',ICJ~OACJ:IMElt,__T_SJ:A_T_LQNS= 18.J_O_._o -~Cli!Jl._(L__.J..i'.PE= I U..BGFT= 2lO_._QJlo __________________________ ~ 
43.30 9.5(: 794.06 o.oo o.oo 794.17 .10 .02 .02 788.50 
2920. 238. 2430. 252. ,~63. 877. 237. 2182'. 5S6. 786.JO 

6.34 .91 2.11 1.06 .000 .040 .000 .041 784.so 1030.00 --~--0_0_0_1s_o ,c:_o_. ___ 5_0_. _____ o_ •. ____ ~ ____ o ____ .o ___ o~-o-0_2lo .• on 2n!,.o.._o_o _______________________ ~ 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
•i 

' 

• 



• 
(I) '--I ------

80/12/02. 06.11.11. 
- -- ~ --------

PAGE 22 

•1 00000000000000000000000000000000000000000000000000 
' ~-HE_C2-.liELEASE ... !CAJED .... J:_\_O_V_7_6 __ ue.o,i_tE0_Ae.RJ_L9_8_Q, __________________________________ _ 

ERROR CORR - 01,02,03,04 • 
• 
• 

MCDiflCATION ,_ 50,51,52,53,54 
***************~*~***~**************************** 

Tl 
T2 __ T __ .,______ ___________ _ 

Jl !CHECK Iii\ Q NINV IDIR STRT METRIC HVINS Q WSEL fQ 
,,,_i_o_. ____ _,f_. __ _ __ o_., ___ ----20_._o_._o_o_o_OJ)_O ___ o_._o_o, _____ .JJ ___ ~-•--7_1_0_._a_o o o .JLQ,., __________ _ 

• J2 NPRCf I FLC T PRfVS XSECV XSECH fN ALL DC I BW CHN IM I TRACE 

~ Ls_._o_o_o o_._o_o_o ___ ~L. _o_o_o o_._o_o_o o ._o_Qo o_._o_oJJ o_._o_Q o_._o_o_o o ._o_o_o o ._o_o 

V. 
" 

• 
• 
• 
• 
• 
• 
• ! 

• 
• ' ' 

• -- ---, 
I (11 

• 
• 
• ·---,. 

---- - __J 

• ____ .._ __ -- -
! • 
• 
• 
• ---1 

• 
• 
• 
• 
• 
• 



• • 
• I 80/12/02. 06.~~~ 1. PAGE 23 --1 Cf) 

r 
S ECNC DE Pl H ----;;c-;--;w""'s"'E7L----;;-C;c-R ·1 w.-,--s~--.w-.S"'E=-;L-;K-;-------,E"G.---------;--H;-;cV;--------.---;H-;-L----O"L.-,--O"S;;'.S~-.B'A;;-;1\:--;K:;-;E:-;-L---;cE:-;-V;-----------------------,---~ 

• f IME e1=g~ e~~ e~g~ ~~e 0 
~2~H ~~28 ~~~ J~~n, LEFT 1~§~~T 

___ :5_LQPE 1!L.O.EL_~XLCH~ __ XLOBR ITJiIAL........ID.c, ___ ~c.oNI cog_AR roe_w_ID END.:W-----------------------, 
, I 

• I *PRCF 2 _ 

CCHV= .100 CEHV= 
*SECNO 21.800 

.300 

2800 NAT QI= 1040.e4 WSEL= 770.80 ENC QI= 1040.84 WSEL= 770.90 RATIO= 0.0000 
_l')[AJ_QJ__?: __ l.O]i+_._RAJ_LO.S_LJ)J3_._c l:L,ROB = J.AL3 __ ._7_6 2 o __ •. 09.6..7__w.s Fl = 7 7 Q • .9,_u_ _________________________ _ • 

C280 CRCSS SECllOI\ 21.80 EXTENDED 3.20 FEET 

• 3~7_0_ENCROACl:H1fi~_T_STAT_IONS;: _____ L9.0.6 .• J 2.L86_._9_LYJ"E;: 4 TARGET= .n3J~------------------
21.SO 0.00 110.00 o.oo 110.00 111.03 .23 o.oo o.oo 767.oo 
3210. 410. 2540. 259. 315. 588. 249. o. o. 767.00 • o.oo 1.30 4.32 1.04 .000 .040 .000 0.000 762.80 1906.II 

__J 

--, 

• 
• 
' • 
• 
• :. G

._0_0_1_0_1_0 ____ 0_. _________ .o.. o_. o ____ o o •. 0.0-2 0.0 .• ..1-1_2.1-s 6-.-8.- · 

HV= .300 CEHv= .500 le 
_____ _J " , ~-" " ~ 

!. 
g , 

• 
• 
• 
• 
• 
• 
• 

"~§-~~-ON~+•-;n-~- -669~6 o-·-w~iEL= 770. 70 ENC Q l = 686. 27 WSEL= 770. 80 - - - • - - - . -
NAT QI= 686. RATIOS LOB,CH,ROB= 0.0000 1.0000 0.0000 WSEL= 770.80 

34 7_0_E.i'LCB_OA.CHM5~T_SJ.AJ_ION.S= 2.0_0_0_._o 2_0..7_6_,_0_LY.E.E= 4 TAJ~_GE.I= o_._o.o.o 

~9~-~VERBANK AREA ASSUMED NON-EFFECTIVE,ELLEA= 772.50 ELREA= 772.50 

~_.5_0. ___ 7. •. 6.1 __ 1_1_0_._1_1 ____ .o.._o_a.__1_1.o.. • ..1_0 __ 7_1_1_._33, ___ ._6....._ __ ~,Lo, ___ • .l.9 Jf-J_ •. 2..~---------------------~ 
3210. o. 3210. o. o. 511. o. 1. o. 766.00 

.oo . o.oo 6.20 o.oo .000 .o4o .000 .039 763.10 2000.00 
.002466 ,f:8. 68. 68. 2 0 0 o.oo 76.00 2076.00 

*SECNO '22.000 
2800 NAT QI= 625.99 WSEL= 770.70 ENC QI= 640.78 WSEL= 770.80 RATIO= -.0236 

l.,.....l......NA LQJ = 6.<t_L. __ R IH.LO_S_LO_B_,_C_fu.B.0.8-=.._Q_._0_0_0_0_1.._o_o_o_o_o_._QO_O.ll...._W.SF I = 7 7 Q.Jj_,I.L.... ___________________________ .,......J 

3370 NORMAL BRICGE,NRD= 15 MIN ELlRD= 771.00 MAX ELLC= 771.80 

r-:4ro-ENOro·ACHM81\T-S-TA·n-oNS= '2 0 0 0. 0 20 76 ;-o 

1, 3495 OVERBANK AF.EA ASSUMED NON-EFFECTIVEoELLEA= 772.50 ELREA= 

TYPE'.= 4 rARGET= 0.000 

772.50 
22. o o 7. 6c 1-10. 12 o. oo 110. 1~0-~1=1~1-.~3~3----.~6~1----. o.,..o----.-o,_.o.---~7,...6~7~.~2~0-----------------------' 
3210. o. 3210. o. .o. 511. o. 1. o. 766.00 

.oo o.oo 6.28 o.oo .oso .040 .080 .039 763.10 2000.00 ___ ._O_P,26.0_7 _., ____ 1_ •. ____ 1.. o - • .o.o. __ 7_6_._o_Q_2.0.1.6. • .ou.,_ ______________________ ~ 

••11 h•/'l /,I, 
! ' ' ,•,1 ,, 1!1, l'I '" ,. ,• ,,,,,,!~ ,( I ii l'J•, lt:'J'' 

• 
• 
• 
• 
• 
• 
• 
• 
• 



' 

• ,I t 1 !' 11' l . ,, 
I ,• 
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(f) 80/12/02, 06,1),1), PAGE 24 

r SECNO DEPlH CWSEL CRIWS WSELK EG HV HL OLOSS 8AI\K ELEV 

• ~IME ec8~ e~~ egg~ ~~E 8 ~~~H ~~2 8 ~~~ Jt~IN LEFT,~§¥~T 
SLOPE XLOPI X.LCH~-~XLOBR IlRI.AL___ID.C ___ I.C.ONT CORAR T_oe.w.I.D END<:'----------------------~ 

• r-::CNO 22,100 
L~_O_O_Ntl_O_l = t_4_0_,_9_0_W_Sf LE.- ___ 7_7_Q._8_0_EHC_Q I = 6.5.5 .•. 6 3_W,SE I = 7 7.0 .• _9J) __ RA.LLO= ~-.02.3 "--------------------- __ , 

NAT 01= 656, RATIOS L08,CH,ROB= 0,0000 l,0000 0,0000 WSEL= 770,90 • 3370 NO~MAL 8RfCGE,NRD= 15 MIN ELTRD= 771,00 MAX ELLC= 771,80 

• 
~I 

• 
• 
• 

• 3470 ENCROAC:HM511T STATIONS= 2000,0 2076,0 TYPE= 4 TARGET= 0,000 

3i+ .. 9.5.....0.l/£ RBANl{_Ali.EA_A SS UMED __ NOI\J.,,.fEEELT .. LV.E.., ELLE A= 7 7_3 ,.20_EL Rf A= 7 J.3.....20•------------------------ ___ 7 • 
• ,E RID GE SECTION A BAUER ROAD UPSTREAM FACE • ___ ......c.2 .... 1 . .u..... __ 7_,_12 __ 11.o. s2 ___ o_ • .0_0 __ 1_1_0_. ao __ 1-1 .. 1-. 4_1 ___ ~5_9 ____ ~ na • Q1 __ 1u..zo, _______________ _ 

3210, o. 3210, o. 0, 519, o. 2. o. 766,00 ,,• .oo o.oo 6,19 o.oo ,080 ,040 .080 ,039 763,10 2000,00 
,0024e9 .30, 30, 30. 2 o o -.oo 76.oo 2016.00 

I 
_J. 

-
• *SECNO 22,200 

2800 NAT 01= ~87,31 WSEL= 770,80 ENC 01= 704,27 WSEL= 770,90 RATIO= -,0247 

[2.t._T_OJ1= 7 .. 0A,_R AIJ.O_S_L_QB_,_Cfu_BO.B--=----,...0 .. ,_0_Q_O_O__L,_0.l)_O_D__O_._o_o O o W S.EL = 7 7_0_,3. 

• 70 ENCROAC:HMEIIT STATIONS= 2000,0 2076,0 TYPE= 4 TARGET= 0,000 

• 
• 
• 
• 
• 
• 
• 

9..5_QV£ ~BAll!.ILAE.E A_~ S U.i':1ED_N0.1\t~E F.:..E.ELT .. LV_E.._EL LE A= 7 7_3_,_2_Q_fi_8f A= 7].;J_._2_..,_ __________________________ ____, 

22.20 7,72 770.82 o.oo 770,80 771,41 ,59 .oo .oo . 767,20 
3210. o. 3210. -----' o. ____ o. ___ 519, o. 2. o. 766.00 

00234 1, 1. 1. 0 0 o.oo 6,00 2076,00 C
-___ .0_07·----0,,_00 __ 6_._18_ _ o_._O_O_ ._o_e_o(j_ ,_Q40 ._0_80 .__0_38 767_3_,_1_0_2._0_0J)_,J)_O~----------------------~ 

~~~~~
O
-;

2
_
2
_:jt8-C_f HV= ,3_90,,__ ______________________________________________________ _____, 

2800 NAT 01= 749,30 WSEL= 771,46 ENC 01= 
NAl 01= 779, RATIOS L08,CH,ROB= ,1255 ,7584 

749,30 
, 1161 

WSEL= 
WSEL= 

771,56 
771,56 

RATIO= 

·34 70-EN(f<clA-C HME!li'"T-S-TATTOKfS= 1 EfO 1 • 4 2Tf2--;-3-T yp·E = 4 TARGET= • o 3-8 

0.0000 

22.30 7.9~ 771,46 o.oo 771,46 771.86 ,40 ,43 ,02 7~9.00 
3210,· 341, 2558, 311, 259, 454,· 235, 5, 1, 769,00 

'-----~-o . 1.._32 ____ 5_,_6_3, __ ___._._32 ___ ._o.8.0:---•-o~.o. ___ • .0_0_01 __ -=c •• 0_39 __ 7_63_,_s_o__1.ao.1. •. 3"'-e---------------------·--------' 
.001970 200, 200, 200. 2 0 0 0-.-00 310,95 2112,30 

'"" 

/. ' . 

• 
• 
• 
• 
• 
• 
• 
• 
• 



• • 
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i SECNO DE'·P-TH c·wstL CRIWS WSE-LK EG HV HL GLOSS BAf\K ELEV 

• 'lIME e~g~ e~~ e~g~ ~~rs ~2~H ~~28 ~~~ J~~IN LEFT/~§¥~T 
S.L.OE.E ~L.QE L __ ~LC_!:f, __ ~XL.O.BR IJB..IAL ....... .I.D .. C ____ c.oNT CORAH__I_OE.W.I D FNn.S.:c..... ____________________ ~ 

• ~CNO 23.000 L:.t~ .. ~-()_Nll...._Q.l.= __ l.5 .. 0.3.o.2_4 __ 1'/ SEL.== .......... _7_7_4.o..O~ ..... f~C.....9.l = l.5.0.3 .•. 2~+-..... W.SE I = 7 lit.. ... l 4 RATIO= Q ._o.Qo_o ____________________ _ 

• 
• 
• 
:• z 

• 

NAT 01= 1546. RATIOS LOB,CH,ROB= .1004 .5898 .3097 WSEL= 774.14 

3470 ENCROACHM0f\T STATIONS= 1871.9 2212.2 TYPE= 4 TARGET= 
~--------\1./!,LLE'.1' ..... SEC .. T .. l.Qf'I_B, __________________________________________________ --i 

.028 

23.00 9.54 774.14 0 ■ 00 774.04 774.25 .ll 2.36 .03 769.00 
3210. 2E4. 1950. 976. 260. 598. 929. 94. 22. 769.00 

L.....--~ ._3i+ ____ l. os .. ____ 3. 26 ............. 1.._05 ___ ._oa.o:--~-04_o, __ ~_oa.o. __ --!.ru._o.............1.64 .•. 6o_1a1 .. 1~e .. ~----------------------~ 
■ 000458 2800. 2830. 2850. 3 0 0 o.oo 340.31 2212 ■ 19 

C
"SE.C_f',j_0 ..... 2_4_._0_00_ ____ ___ ___ _ __ __ _ _ _ __________ _ 

2800 NAT 01= lS60.75 WSEL= 774.92 ENC 01= 1960.75 
NAT Ol= 2021. RATIOS LOB,CH,ROB= .2618 .4385 .2998 

~7 .. 0 ..... E.N.CKO f!, C.t:tME f\~ .. A cl~ i-1·~~ ErToN·t·6 5.Q.lt __ 2.l.8 o_ • .9_LY.e.E..= 4 

WSEL= 
WSEL= 

775.02 RATIO= 
775.02 

0.0000 

J.ARGET= ._o_3.o, __________________________ ~ 

24.oo, ___ 9.22 775.02 ___ ~0.oo 774.92 775.07·--~ .o5·--~·Bl .01 769.50 

.76 .75 2.47 .94 .oso .040 .080 .040 765.80 1650.35 C:
32.l.O_._ 8.l.6.. 1.4..l+.6... 94_8_. 1.0 .. 89... 585 .• _ .O.Olt.~ 15. 4.6.. 7f>9 .• 5.o, _____________________ --, 

• 00266 2350. 2400, 2350. 2 0 0 o.oo 530.50 2180.85 

• 
• 
• 
• 
• 
• 
• .... ~.-t---

<>SECNO 2£+:800 

3470 ENCROACHMBf\T STATIONS= 1830.0 2000,0 TYPE= l TARGET= 170.000 
____ .2_4_,_e.o 1_0_._4_:: 11..5_._4_3c....... __ o ... ~_o_o 7 75_._34 7..7 .. 5 .... 6.2 ____ ._1.9 • .sJ __ .......,._ol+ __ I69..,c"-'/'-;;-----------------------...., 

3210, 429, 2657. lc4, 367, 700, 104, 278, 5T, 768.lO 
.es 1.11 3,Bo 1,19 .oso ,040 .oso ,040 765,oo 1030,00 

.000520 1440. 1400, 1400, 2 0 0 0,00 170,00 2000.00 

CCHV= ,300 CEHv= .500 
"SECNO '24,900 

,-.--'--,:;24 .:.9_oc......._1.o ... _9e~7..7.5 ... l!.8c......._~o .• _o_o 115_,_3_9 __ 73_5_,_8_6 ___ ,_30 -~---.--1.o __ z_e_o_._2.0:,.-----------------------..., 
3210, o. 3210, o. 0, 647. o. 281, 58, 780.20 

.89 o.oo 4,96 o.oo ,080 ,040 .oso ,040 764.50 1811,63 
,001208 100. 190, 260. 2 0 0 0,00 72.57 1884.20 

• 
• 
• 
• . : 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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~ 

PAGE 2E: -~l 

i SECNC DEPTH CWSEL CRIWS wSELK EG HV HL OLOSS BA"'K ELEV 
• 1 c; QLOE CCH QROB ALOB ACH AROB VOL TWA LEFT/RIGl-'T 

TIME VLOE VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
~LOPE XLOEL XLCt:I ___ XLOBR _T_RIA L____,___J_O_C CillU CORAR r.oe.w.1.0 ENnc: 

• *SECNO 25.000 

• 
• 

3370 NORMAL BRICGE,NRO= 15 MIN tLTRD= 780.00 MAX ELLC= 777.80 • 25.0 0 10.9E: 775.46 o.oo 775.37 775.88 .42 .oo .02 780,20 
32J.O .• o_. __ 321_0_. o_. _6 L7_._ -· Bl. B. 7_9_0_._2, 

.89 o.oo 5.20 o.oo .080 ,040 .080 .040 764.50 1811,63 • .002139 1 • 1. 1 • l 0 0 -29.12 72.57 1884.20 

*SECNO 25.100 

• 
------ ---

J • 
• 3370 NORMAL BRICGE,NRD= 15 MIN ELTRD= 780.00 MAX ELLC= 777.80 • 

B~IOGE SECTION D WACOUSTA ROAD UPSTREAM FACE V. I 25.10 11.03 775.53 o.oo 775,44 775.94 .41 .06 .oo 780,20 
-·-] . 

' 32l0_. o_. __ 321.0 .• o_. 0. 62.1_. o_. 82. a.. 1R0.,.20 
.89 o.oo 5.17 o.oo ,080 ,040 .080 .040 764.50 1811,63 • .002oc;9 .30. 30, 30, 2 0 0 -29.29 72.57 1884,20 • 

• 
• 

*SrCNO 25,200 
25.20 11.oc; ·775,59 o.oo 775.50 775.96 .37 .oo .01 780.20 
3210, o. 3210, o. o. 655. o. 282. 58. 780,20 

~--~~•.e_9 o ._o_o __ ~,_9_0~ __ 0_._o_o. ___ .• _o.a.o __ ~.JL4.o ___ • .o_a.o ___ .JL4.0 76_4_ • .s_o___1_s_1..1. •. -~---------------------
] . 

• oo 1164 1. 1. 1. 2 o o o.oo 12.51 1884,20 

• 
~

*SEC N.(L2 5_,.3_0_0 

• ENCROACHM5~T STATIONS= 1720.0 2001.0 TYPE= l TARGET= 281.000 
25,30 11.37 775.87 0,00 775,79 776.09 .21 ,08 ,05 765,90 
32_1-o_. ___ 2_1:_o_. __ .2_929_, _______ • __ ~29_0_. 76 L. ___ ,co3. 284. __ ..s_e_. __ JL3_. ;,p-----------------------' 

.c;o .94 3.85 .4o .080 .o4o .oso .040.........-,64,50 1120.00 
• 

• .000558 100. 100, 100. 2 0 0 o.oo 281,00 2001.00 • 
CUiV= .foo CEHV= .30-0 
*SECNO 26.000 

2800 NAT QI= lE:16.26 WSEL= 777.14 ENC QI= 1616.26 WSEL= 777.24 RATIO= 0.0000 
...___Nil_QJ,.;;____1_66}_. __ R A.J_I_QS_ LOB_,_Cfj_,_RO B = .o.o.29 __ •. 6~_9_6 __ ._3~_7_5_w_s FI = 73-7_. 2..4 ____________________________ _, • 

·• 
• j 

• 
• 
• 
• ,. 



• • 
(I) [ 80/12/02. 06.11.11 • 

• ~, r ~ ECNC 8[~~-~ H--=g-~=~E=L--·~-=-c-;.-cc .. -:_----,,cc_=_~,---,,0"". ---.=--'----,,,. .. -;-, ---...----,-.. , ,,_-;::-_-;::-_-,n5., •• :;,: . .,,,-,;-, c:r-;-; .. -------------------~ 

PAGE ?7 I~ 

TIME VLOE VCH 
SLO.F.'.E XL.O~.--liLCl:i. __ 

• I 3Jt-7...0_Efilli0.ACl:IMEt1.J_SJ.AJ_I.Ot-i.S.=~~, 
VALLEY SECTION • 

CFHWS WSELK EG HV ML ULU::>::> CAr\'" t..LC.V 
QR08 ALOB ACH AROB VOL TWA LEFT/RIGHT 
VROB XNL XNCH XNR WTN ELMIN SSTA 
1<.L.0B fl IUD.Al ID_C .C.O.l!JJ CQHM< rne.w.1.0 END<: 

2.0_LO .•. o __ 2A3~_._3,__T.Ye E = I.+ IARGEI= • 
E 

o.oo 777.14 777.33 .09 1.23 • 0 I 771.80 26,00 10,33 777,23 

• 
•1 

\ .\ 
• 
• 
:• 

___ __,2 Lo,..._ ___ o_, __ 212!+ .• , __ __. .0.86 .• 
1.21 o.oo 2.96 ,89 

,000418 2750, 2600, 2300, 

o_. ',L7_. 
,080 ,040 

2 0 

I 21.6 .. 369 _9. 11_1-.ao 
,080 ,040 766,90 2010,00 

0 0,00 424,33 2434,33 -~· 
' > ~
!. 
~ 

0 SECNO 26,800 

3470 ENCROACHM8~T STATIONS= 1880,0 1995,0 TYPE= I TARGET= 115,000 ____ 26 .•. e.o, ___ 9. s_1 __ 7_7_1_._6.7 ___ o .•. o.0 __ 1_1i •. s.6 __ 1_1_1_,_91.+, ___ .,2_1. __ ~.56 • o.5 __ 1...12 .•. 0 o, _______________________ ~ 
3210. ,<;6. 3111, 3. 87. 731, s. 402. 85. 772.00 

1,28 1,11 4.26 ,57 ,080 .040 ,080 .040 7h8,l0 1880,00 
,000788 BOO. 1000. 1050, 2 0 0 0.00 115.00 1995,00 

CCHV= .Joo CEH~= .soo 
0 SECNO '26,900 

____ 2_6_.~9_0 9_._6_0 __ 1_1_1. 1_0. ___ o_._o_Q.............7JJ_ • .59 __ 1_1_8_,_o_o, ___ _._3_0, ___ •. 04, ___ ._o_1 __ 1_e_1 ... 6.o~----------------------
321 o ~ o. 32'!'0, o. a-;. 734. O. 402. BS. 781.70 

1,28 o.oo 4.38 o.oo .080 .040 .oso .040 768.10 1906,00 
,000974 so. so. so. 0 0 0 o.oo 88.00 1994,00 

• <>SECNO '27,000 
_3_3LO_NO.E.~AL_BB.I C.GL,.NflDE.._8_1:1 ULE LJ.RDE. _ _7_'l,8_._8_0_MA1<._ELL.C.=--J~7_9_,,5_1.t.,_ ____________________________ ......:._ ___ _ . c 21.00 9.60 777.70 o.oo 777.59 •778.00 .30 .oo .oo 781.60 

3210. O. 3210, O. O. 734, 0, 402. BS. 781.70 __ L •. 2.e ___ o_._o_o 4_._3J ___ o_._o o • .o.a..o, __ __..oAo ._o_s o • 04,0_1_6.s .... 1.0_1.9_0_6 ... o.o. _____________________ .........J 

• 
• 
• ' , I 

• I 

-~ , I ., 
I 1 

\ 
' 

• 
,001124 1. 1. 1. ,o O O o.oo 88,00 1994,00 ., 

•• 
• 
• 
• 

rS_E.C.N.!L:.2.I.,_l_O_O , -~--------------------:.......--------------------------------
3370 NORMAL BRICGE,NRD= 8 MIN ELTRD= 778,80 ,MAX ELLC= 779.50 

'------__, ___ 81il.O_GE_SE.C.T.1.0t:,LE_J:.E88.I.S01'l_W_£.ST._Uf".S.IB.EAM ... EACc:..... __________________________________ _J 

' 

• ! 

• 
• 
• 
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i SECNO DEPlH CWSEL C~IWS 

• ¥ IME ___ e~gg~--~e~~ e~g~ 

C
C:LQPF XLOEI XLCH ____ XLOBR~~ 

• 27.10 9.6<' 777.72 o.oo 
3210_.._ ___ o_. __ 32 LO_.___ 0.•---~-

1.28 o.oo 4.37 o.oo 
•• 001111 16. 16. 16. 

WSELK EG HV HL OLOSS BAll:K ELEV 
ALOB ACH AROB VOL TWA LEfT/RIGt-T 
XNL XNCH XNR WTN ELMIN SSTA 
'_T.Rl.A L __ lD_C CON.T OR.11.R T.O~W.ID N.DSJ, 

777.62 778.02 .30 .02 .oo 781.60 ____ 7.35 .• o .• 1+.0 3. 85 .• 81-.7.0 
.080 .040 .080 .040 768.10 1906.00 

0 0 0 o.oo 88.00 1994.00 

0 SECNO 27~200 • 21.20 9.6,' 777.72 o.oo 777.62 778.02 .30 .oo .oo 781.60 
3210. O. 3210. o. o. 736. o. 403. BS. 781.70 

L..... ___ .J.~2.8, ___ o_._O_Q ______ 4_. 3~ __ 0_._0_0 ___ ._0 8.0--~-04 Q • O 8.Q, ___ .QA.0 __ 1.68 .• .Ln_l.9.0.6 .•. 0 .. v.....---------------

• 
:. 

.0009E 6 lo lo lo O O O 0.00 88.00 1994.00 

NAT Ql= 1215. RATIOS LOB,CH,ROB= .0478 .9489 .0033 
WSEL= 

WSEL= 
777.87 

777.87 
RATIO= -.0000 

e C
*~~-Sl0~ff-•-~Y-~ 11ss.s·1-w-sEL= rr,--:r, ENc 01= 11ss.51 

~7_0_ .EN.CB.0/l._CHME)l',__T __ S_llH.IOt\tS_=_~.8.9-2_._Q __ .L9.9_4
7

_._o___ __ T_YPF_= __ ~~-T.AE1..GET= ~--•-02'=""2s---~~~------------------
27. 30 9.75 777.85 o.oo 777.7 778.12 .26 .09 .01 772.00 • 3210. ·s9. 3111. o. 86. 747. o. 405. as. 112.00 

• ---
-~1 

• 
--~ . 

• --7 • 

• . -- ------·-7 

• 
-- ...J 

• 1.29 ___ 1.1E 4.l6 ___ o.oo .oao .040 .oao .040 76a.10 1882.04 

G
_o_o_OJ.57 1.0_0_, _o_o_. 1_0_0_. 2 · o o_ • .oo UJ_.96 199.A. •. O.~---------------------~ 

• HV= .100 CFHV= .300 
LC.No_2_a_._o_o_o_____ _ _ _ ___ ~--- ____ _ • 

· 2800 NAT Ql= 2734.26 WSEL= 778.51 ENC 01= 2734.26 WSEL= 778.61 RATIO= 0.0000 • NAT Ql= 2813. RATIOS LOB,CH,ROB= .6004 .3450 .0547 WSEL= 778.61 

C
3470_E~_C80,ACHMElf:..!-f[-[~~.l~~frToN!__lt_62_._8_2_l.'!..!t_._':l_T_Y_PE= 4 ~E1..G.EI= ,_Q2J 

• 28.00 9.51 778.61 o.oo 778.51 778.64 .02 .so .02 773.10 
3.2 . .l.O_. __ ,l.2.JJ_. __ 1_1_3a_,~ __ 1_3_5_._~21L8.3.. !i.3.5_, __ ~2.5_9_. 496_. __ .........l..o..L. 77.3. • ..1: ______________________ __, 

1.16 .67 1.19 .s2 .oao .040 .oso .040 769.10 l4E2.76 • .000137 1650. 1880. 1980. 2 0 0 o.oo 682.18 2144.93 

. 2800 NAT 01= · 1599.23 WSEL= 779.31 ENC 01= 1599.23 

. □s-tc No ,: 9-;-ci-0-0 . ---

• . NAl Ql= 1659. RATIOS LOB,CH,ROB= .1499 .6003 .2498 
WSFL= 

WSFL= 
779.41 RATIO= 

779.41 
0.0000 

• 
• 
• 

34fo-nJt"R"o'"/CCHME!I\T-s·n1TYciN"S= 1 a·s·s. 8 240173-TYPE= 4 TARGET= .036 

• 
• 
• 
• 
• 
• 
• 



• • 
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r SECNC DE Pl M CWSEL CR I v.S WSELK EG HV HL OLOSS BAI\K EL EV • v IME e~g~ e~~ e~g~ ~~es ~~~H ~~2 8 ~~~ J~~ 1 N LEFT 
1~§¥~T 

___ ,S,LOPE XLOEI XLCl:i __ ~XLOBR ITRIAL__IQC ___ ..._coNI CO.RAR roe.win ENil!:-<:-'-----------------------, 

• I v11LL_E_Y_s_E_c_T_1_0N_•r __________________________________________________ __, 
2g.oo 8.81 779.41 o.oo 779.31 779.50 .o9 .84 .02 775,20 
3210, 442. 1994, 774. 523. 685. 968. 755. 154. 775,20 

2.21 ,84 2.91 ____ .80 .080 ,040 .080 .041 110.60 1855,84 

G
_0_0.0l+_0_ 3-7_0_0_. __ AO.o.o_. '18 0.0 0 ---o.0 __ 5~_s~43-2Ao.L.2 . 

ECNO 29.800 
3470 ENCROACHM81\T STATIONS= 1950,0 2130,0 TYPE= -l--T-II_R_G_E_T_= ___ l8_0_._o_o_o __________________________ _ 

• 
• 

• 
• 
• 

·7 • 
2g.eo 1.1e 779,78 o.oo 779,68 1ao.06 ,29 ,51 .06 774.oo 
3210, 4i:l, 2735, 53, 249,, ___ 595, 40, 784, 161, 774,f'O 

c:2_,_32 _____ l. 65 ______ 4_ • .5.9 _____ 1.,.3. ._08_()_ .~~-0 •. 0.8.0 .OJ+ L7.2. •. 0.0--1.95..0.,.0.0. 
1086 100. 820. goo. 2 o o o.oo 144.56 2094.56 

~-f~~Nb-2-9·:~gg ..... cE_t:tv-=-- - ._soo ____ ---- ________________________________________ __, 

• 
•• 
~ 

~ 

• 
• 

29.so 1.90 779,90 o.oo 779.80 780.35 ,45 .20 .08 1e3.30 
3210., --- o. 3210. o., --- o., ___ 596. ___ o. 786. 161. 783,30 

C 
..... 2.3_3_ o .•• o_o 5.,.3_9 o_._o_o_ •• o.8.0_ •. 01+.o •. 0.8.o _0_41 11? .• _0_0_2_0.o.o •. o--'-!---'----------------------
001121 l'i:O. 150. 110. o o o o.oo 80.00 2oeo.oo 

c~o_3_0_._o_o_o. ___________________________________________________________ _ 

~-" 
,c 

~ ;e 
0 
0 • 

• 
• 

• 3370 NORMIIL BRJ.CGE,NRD=•l4 MIN ELTRD= 781.30 MAX ELLC= 781,60 • ~---3.0 .•. 0.0 ___ 1 .• _8.5_7_7_9. 8.~ ___ o_._0_0 __ 7_7_9_._1_9 __ 1_a.o .•. 36 ___ ,l+_~--=··o o • o 1 __ 1_e.3~3.,,_,_ ____________________ _ 
3210. o. 3210. o. o. 581. o. 786, 161. 783.30 ~ • 2.33 o.oo 5,53 o.oo .080 .040 .080 ·.041 112.00 2000.00 

,002576 1. 1. 1, 1 0 0 -15,38 80,00 2080,00 j• 
• *SECNO 30,100 • 
• 
• 

' I 3 3].0_l'JOB..MAL_BBJ·C_G L,_N 8 □.E.-L4_~I [ll_E LJ.R. DE.,._7_8_l_,_3.0_t,1ALE LL C_:: __ L8J_._6J) 

BRIDGE SECTION I hERBISON EAST UPSTREAM FACE ' 

30_.J.o. ___ 1_._9_!:_7_7_9•,.9_6 ___ 0 .• _o_a...__7_1.9_ • .aJ __ -1ao .• 1+2 • ~-7 •. 06, __ ~ • .o o 1 f'.3 .•. 3.~----------------------
:,21 o. o. 3210. o. o. 585. o. 787. 161. 783.30 

2J33 o.oo 5.49 o.oo ~080 .040 .000 .041 112.00 2000.00 
.002524 24. 24. 24. · 1 o o -15,49 80.00 2oeo.oo 

•• 
•• 

• • 
• • 



• • I --- --
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'f SECNO DEPlH CWSEL. Cf< Iv.S -~ELK EG HV HL OLOSS BANK ELEV 

• ! ~IME 5t8~ 68~ 5~8~ ~~EB ~~~H ~~28 ~~~ Jt~HJ LEFT/~§¥~
1 

S.LOPF XLOE.___xLCH _____ XLOBR IT.RlAL___lD_C __ __.cONT CORAR roe.w.10 Ef\J.05.J _____________________ _, 

• r-::-:·NO 3 0. 2 0 0 
~3.o_.20 ___ 8 •. o.o _ __ _1_a.o .• o o ____ o •. o 0 __ 7_1_.9_._9J __ 1_ao .• 1+.3 __ _ .1+1+ _ ___ •. o .. ~--.. --0.1_..J.E 3 •. J.o __________________ _ 

3210. o. 3210. o. o. 605. o. 1e1. 161. 783.30 
2.33 o.oo 5.31 o.oo .080 .040 .080 .041 772.00 2000.00 

.001650 1. 1. 1. 2 0 0 o.oo 80.00 2080.00 • 

• 
• 
• --, 

• *SECNO 30.300 : . 
'-----C-'4,c.7 O_EUC RQAC H~E,r,._r__s T.AJ_I.ONS.= I 9_5_0_._o 21 3.0 .•. 0_J_Y.EE_::;. I T A.RG£ T = Hi.O .•. o.o . .,_ __________________________ _, 

30.30 8.43 780.43 o.oo 780.35 780.61 .18 .10 .08 774.00 
3210. 405. 2482. 323. 281. 645. 243. 789. 161. 774.80 
2.34 1.44 3.as 1.33 .000 .040 .000 .041 112.00 1950.00 • 

:. 1 _0.0.0.6_7_8 ___ 1.0 o_. ____ l 0.0 .• ____ l.O_O_. __ O O O. O_O____l.8.0 .• .0.0----213.0 .•. 0 

U§JV= .100 CEH~= .300 ;, 
*~~~QN~1·8~~ 984.96 WSEL= 782.46 ENC Ql= 984.96 WSEL= 782.5~6-~R~A~T~I~O-=--o-.-o-o-o-o _______________ _ 

• NAT Ql= 1022. RATIOS LOB,CH,ROB= .0505 .6872 .2623 WSEL= 782.~6 

~Q__(J\j_CRO_~_C:HMEJ~LSJ.AJ_l_QNS= __ ,,, __ L9_8_L, 7 23.2_5_._o_T_'t_PE= 4 T_~ET= ,Jl.3.6. 

C VALLEY SECTivN ·J 

• 31.00 7.51 782.51 O.OO 782.46 782.73 .21 2oll .01 779.JO 
32_10.o, ___ l_0_8_., __ 225l9 •• , __ _,80 3_. 9 0 • 5.3.3.•,~-~6_5Ji_, 857 • _ J_L6_.,-~7]9 .. ..J,.,,_ ______________________ -" 

2.,54 1.20 4.32 r.-22 .080 .o4o .080 .041--,1s.oo 1981,74 
.001102 2600. 2500. 2300. 1 0 0 o.oo 343.24 2324.99 • 

• l~[~fON~f • g~y~~~-~~ 80 • 32 WSEL= 784. 50 ENC Q 1 = 1180. 32 WSEL= 
L~Al Ql= 1216. RATIOS LOB,CH,ROB= .0229 .8090 .1681 WSEL= 

7A4.60 RATIO= 
784.60 

0.0000 

34'fO~ENCR-OACHME!I\T-STAT'fONS= 2009.8 2.r1n .a TYPE= 4 TARG~E=r~=-----.~0~"3~0--------------------------....J 
• VALLEY SECTION K . 

• 
• 
• 
• 

____ 3_2_, .. o_o, __ _.0_._1_0 ____ _]_8!+.•.6.0. __ o_._o_o_'.. __ }Jl4 ._so 78_4_._19 ... J 9 2_._06 _ ... o_o __ 1.8J2.,A0·~-----------------·-----
321 o. :32. 2669. 509. 21. 701. , 463. 920. 190. 780.40 

2.73 1.1e 3.81 1.10 .000 .o4o .a00 .041 11s.9o 2009.81 
.OOOl36 2100. 2400. 2000. 2 0 0 O.OO 241.97 2251.77 

--

• 

i • I • 
•1 

•• 
I 

• 
• 1 

• 



• 
• 1 

80/12/02. 06.11.11. PAGE 31 

r 
SECNC DEPTH CWSEL CRJWS WSELK EG HV HL OLOSS BAI\K ELEV 

• f IME et8~ ef~ egg~ ~~es ~~~H ~~28 ~~~ t~~ IN LEFT 
1~§¥~T 

--~S.l.O.PE l\L.O.E L, __ XL.Ct:t, ___ XL.OBH I.TJU AL __ J.D.C, ___ ~c.o.NI CORAi;! 1oe.w.1.o, __ ..c.N.DJ.::C::...L ____________________ _ 

• 
• 
• 
• ~. 
• :, ~-z 
~ 
0 ;e 
0 
0 , 

• 
• 
• 
• 
• ' 
• 
• 

I 

L:SECNO 33.000 ~e.
1
o_o_ .N li_Ql-=.. __ l.5.7J • 2_6 __ \ol SE.L_= ___ -7.8.6 .•. 0.l_E N_C_Q l = ___.l.5.ll .• _2.6_W..S_E I = 7 8.6...J..l RAT.LO= Q • .Oll..DuL ____________________ _ 

NA 01= 1619. RA1IOS LOB,CH,ROB= .0394 .6102 .3503 WSEL= 786.ll 

3470 ENCROACHM81\T STATIONS= 1990.0 2326.3 TYPE= 4 TARGET= .029 
,-----------\1-~_LLEY_SE.C.T.LQN .L---------------------------------------------------

33.00 9.91 786.ll o.oo 786.0l 786.22 .10 1.42 .01 781.00 
3210. 78. 2025. 1107. 73. 646. 1089. 1009. 207. 781.60 

~---3 .... 0.~- __ L • .o t .. _ __ _ 3. 1.4. ______ 1. •. 0 c;__ __ • .o.e.o, ___ ._0.4 a • o 8 a • n.fLl 7 7.6. •. '? o J 95 n .•. o __ .._ ___________________ _ 
.000420 2475. 2600. 2600. 2 0 0 o.oo 336.24 2326.27 

I "SEC.N~N~~~-:-~-~MBI\T STAT~~s:-- -~-geo.o 2100.0 TYPE= 1 TARGET= 
33.80 10.11 786.37 o.oo 786.27 786.68 .30 .40 
321 o_ .__ _J 5 2_. ___ 3 o 2.1 .• ___ 31_. __ ____..02 •. ___ 6_68_. ___ ~_.1_. __ .... .o_:rn .• 

3.00 1.50 4.53 .03 .080 .040 .000 .041 

120.000 
.06 781.00 

21.1. 7Rl-0.0·----------------------
776. 20 1980.00 
120.00 2100.00 .000834 110. 700. 690. 2 0 0 o.oo 

CCHV= .joll""CEHV= .500 
<>SECNO ,33.900 

33.90 10.24 786.44 o.oo 786.33 786.81 
L...,. ___ 32.LO .• :-----. _o_. __ 3 21.0_., ___ ~o_., ___ ~_. ___ 6_5.7 .• 

3.09 o.oo 4.89 o.oo .080 .040 
• 001161 100. 100. 100. 0 0 

.37 .10 .03 788,20 

.....o. 1032. 211..-~1.ea.2:.u...--------------------~ 
.080 .041 776.20 2003,00 

0 o.oo 70.00 2073.00 

SPECIAL BRIDGE 
~ ---~1\.i<_O_R _____ C_O_(_Q_ RD_L_EN BW. aw B.AB£A,_ __ s5, ___ .......L-L.ChU, __ .._,ELC.liD'---------------------

o.oo 1.10 3.00 o.oo 03.00 o.oo 556.00 o.oo 776.20 776.20 

<>SECNO 34.100 
~E_S_S_U_8.E_f:_L_O_W_ 

L.:GPRS EGLI,,( 
-11r1--;-3·2 1ae. er 

H3 

o.oo 
QWEIR 

o. 
QPR 

:f2To. 
BAREA TRAPEZOID ELLC ELTRD 

------A!:!-<;--B----..,...-~=---==--=---------------------~ 556. 554. 785.00 788.20 

"""'I" 

• 
(Ii 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 



• 
(I) 80/12/02. 06.11.11. 

~ SECNC DEPTH CWSEL 

• / ~ IME- __ et:8~ e~~ 
. r--5.LOPE XI O.E.L __ J!.LCH 

CRIWS 
QROB 
VROB 
XL.08.R 

WSELK EG HV 
ALOB ACH AROB 
XNL XNCH XNR 
I Tfil AL....._I D.C .CONT 

~ FRANCIS ROAD UPSTREAM FACE • L-.~.....-ca---~-<8R I OGE SEC_T_I_O_N _____ _ 
34ol0 10 0 7<;--786~99 n nn V•VV -786 • 88--787. 32 .33 

HL OLOSS 
VOL TWA 
~ITN ELMIN 
CQRl!R Till?WID 

.51 o.oo 

PAGE 

BAI\K ELEV 
LEFT/RIGtJT 

SSTA 
ENO<: 

78A.20 

32 7 

I 
-- - _____J 

• 
(tl 

• 
• 

• 3210. o. 3210. 
3.09 o.oo 4.62 

___ ._O_OJl.9.1.b -.6_. ___ 2.b,. __ _ 
o. o. 695. o. 1032. 211. 788.20 

o.oo .080 .040 .080 .041 776.20 2003.00 
26 .• Q o~.oo I.0 .• .0.0____2._0_7_3_._o_o_ 

• 
• 

l • 
-· ~ - ---=.-.:--~~-----==-,----.-==-----.aa~;;------------·--J 

<>SECNO 34.300 

• ~. 
~ 

~ ~-" z 

!e 
~ 

• 
• 
• 

3470 ENCROACHM81\T STATIONS= 1950.0 2120.0 TYPE= l TARGET= 170.000 
34.30 11.01 181.21 o.oo 181.11 101.50 .23 .15 .03 181.00 
3210. 2C4. 2944••----,s-62. 178. _____ 742., ___ 87. 1036. 212. 781.50 

[

-~3 .• J I l ._l~ 3 .•. 9.6 •. 7 2 •. o.ao_ •. DAO_ •. o 8.0 .0.4 7J..6 .• .2..0_L95.0 ... u.u. _________________ -- - -- -7 
.000567 200. 200. 200. 2 0 0 o.oo 170.00 2120.00 

C.CH..\I= _._LO_O_Cfl:tl/= • 3.0.0________________________________________________ _J • 
"SECNO 35.000 

• 
~~~ 0a~~T 0

1~o8.
29 ~RrrZs ~8§;cH,R0~~

7
•

7
~15~~c 

0
!3110

293
~41i2 w~~kl= 

1 ~l1~go RATIO= 0 • 0000 • 

c:O €:NC-R"(:fA'(HMEJf;;T-S-lA1I-ONS= 1904.2 24'7.3.l TYPE= 4 Tt>RGET= 
Vt>LLEY SECTION I\ 

3_s_ • ..0_0 _ _1._o_._o_c; __ 1_8-1_._1_9 o. o_o 1 e 1 ._1_o__J_p, 1_._8---~•-02 •. 1 a •. o 2 7-8.L • ..6.0.,_....-----------------------' 
3090. 445. 1196. 1449. 649. 714. 2280. 1109. 223. 781.70 
3.47 .69 1.68 .64 .oeo .040 .000 .041 111.10 1904.17 

.000111 1200. 1390. 1425. 2 0 0 o.oo 568.97 2473.14 

.026 

• 
• 

<>SECNO 36.000 
2800 NAT Ql= 1453.20 WSEL= 788.28 ENC 01= 1453.20 WSEL= 788.38 PATIO=· 0.0000 
NAT Ql= 1495. RATIOS LOB,CH,ROB= .0079 .8458 ._1462 WSEL~=--~7=8=8~•=3=8----------------------------~ • 

3470 ENCROACHM81\T STATIONS= 2000.0 
Vt>LLEY SECTION 0 

2294.8 TYPE= 4 TARGET= • 028 

• 3090. o. 2673. 417. o. 850. 526. 1297. 256. 783.80 c:3-6:'o o 9-;-o-e--1s-0·;3·8 o. o o--raa.2-a--r0·s-:-s2 • f3 • 6 7 • o 3 1 e 2. ao 

3.8o o.oo 3.14 .79 .000 .040 .000 .041 779.30 2000.00 

• ., 
• 
• 
• 

o.o.!±J-7 3_3_0_0_.~~3.3.5_0_. ___ 3 2.o.o_. ____ 2. ____ o. ____ o. ___ o_._o_o____2..9~_.-1_6_22s~ •. --'-'-~----------------------..J 

• . , 

• 



• • 
•I 
r

'----s-E_C_N_C __ IDE-Pl 1-1 CWSE-L CR I WS WSltLK- - --CG HV HL OLOSS 8A,NK ELEV 

• . ~IME :et:8~ ~~~ e~8~ ~~:~ 8 ii~~H ~~SB ~~~ J~t\IN LEfT/~§¥~T 
,5 L.O.PE )'.(L 0.f.L _ _,XLCH,__~XL.08R __ LlRU.L __ ]LO_c __ ____.__c_o.NT CORAl'1. TOJ~.lD __ ~ND.<: L_ ____________________ ~ 

• ~CNO 37.000 L.:1i_O_O_N.A_LQ.L;:__l 5_7_L •. e_o_W_SEI = I.8..9_._Q5 __ EN_C_Ol1=........-.15.7.J •• -8.0._WSE I = ZB.9 .• .l.5_J'1.A.I T Q= _Q • ..0.0..0.ll----------------------' 
NAT Ql= 1623. RATIOS LOB,CH,ROB= .0812 .5997 .3192 WSEL= 789.15 

80/12/02. 06.11.11. PAGE 33 1(1} 

• 
• 

• 3470 ENCROACHMB~T STATIONS= 1819.2 ;2233.1 TYPE= 4 TARGET= .. 032 • .V.~.LLE.'L.SECJ~I.Dlll -

• 37.00 8.67 789.17' o.oo 789.05 789.26 
3090. 212. 1910. 969. ;21:,3. 671. 

.00 .73 .01 7'83.90 
1040. 1360. 268. 783.90 

, . 
~---0 •. 8 0 ____ 2_. BS ._93 ._QB.O .OAO 

.000382 17,50. 1800. 1450. 2 0 
____ oa._o ____ QAL...........7A()..51J_l 81.1.92~---------------------~ 

0 0.00 413.87 2233.0P • • 
• :;:, . 

< 

[::

" Sf C.N_Q_J.7_ •. 8.0.0 

ENCROACHMB~T STATIONS= 1800.0 2150.0 TYPE= 1 TARGET= 350 .. 000 
37.80 s.0e 789.36 o.oo 789.24 789.46 .10 .20 .01 7'83.90 
3.0.9.0_. ___ 2.7.8 •- ____ 2 0_7_8 • ___ 7_3.f+.a ___ 32__9_ ., ___ 68.7_. ___ 7 35 .• _~.3 8..1 ·:.7_1 • 7 A 3...9-0------------------
4.08 .84 3.02: 1.00 .000 .040 .000 .0,41 100.50 1eioo.oo 

• 
• ~ 

.000418 500. 500. 500. 2 0 0 o.oo 350.00 2150.00 • 
c; 
0 c·cHv = • J~Cl HI/= .500 ~- "SECNO ,37.900 • < 

3_2_6_5_..DJ..I/J.D.E.D._(L•C.W, _____________ ....,.... ________________________________________ ~-----

• 
• 

37. 90 0.0e 7B9.3B, o.oo 789.27 789.63 .25 .o9 .01 7'91.20 
3090. ____ i.s0. 2932. o. ;224·--~115. ____ o. 1386. ,~74. 191.eo 

· ~
0 
__ 4..._0_9_ ._1_1 ____ 4_._1_0 ____ 0_._o_o ,.o.a.o, ._o.;_o _ •• o.8.o .OJ~ I.8_CL • .s_o--1.6.4..B.._3•-!-----------------------~ L ___ ~ 00900 1.eo. · 160. 160. 2 o o o.oo 20~;.43 2000.00 

SPtC !AL.BR l•OIGE 

• 
• 

• 58 XK x~o~ COfQ ROLEN awe B~1P 8AREA ss ELCHU ELCHO 
.----~o_._o_o ___ .1..5_5 ___ 3_._o_o. __ ~o .•• o_o. __ ~6l • .o~~--~'-•-o-0_5_aa.s_o ___ o_._0_0 __ 1.s10 .• so 7.a.o_.-5_u_ _________________ 

1 
• 

• "SECNO 30.10,0 • 
• • 
• • l , 

• !e 
I 

I' 



• • ,----------------- - . -- ------ --~ __ _.__ 

. (I) I 00112102. 06.11.11. PAGE 34 ~I 

1 SECNC DEPlH CWSEL CRiwS WSlcLK EG HV HL OLOSS BANK ELEV 

• 1 ·fIMEL __ et2~ eE~ ~--e~g~ ~~~B ~2~H ~~2s ~~~ J~~IN LEFT/~§¥~T 

c:"L.OPF XLO.E.L ___ X.LCt:L XLOER IJRIAL __ LDC C.ONT COR~R 1oe_w_rn END-".~----------------------, 

• a_,_LO.LEL.O_W_B_L_t~_OflliAL_ BJiID.GE __ --------------------------------------------------~ 

• 
• 

• EGPRS= 790.04!: EGLwC= 789.f:29 ELLC= 789.200 PCWSE= 789.381 ELTRD= 787.000 • 132-6 5-D_I_V_I D ECI_Ew_c_w 

• L3370 NORMAL_ BRICGE,NRC= _11 _MIN ELlRD= 787.00 MAX ELLC= 789.20 

---- - -·1 • 

" N 

• 
u. 
" , ~
!. 
~ 

• 

BRIDGE SECTION Q LOWELL UPSTREAM FACE --------------------------------

38.10 8.82 789.32 o.oo 
~¾:-8-9 ~le--·--2 ~~~f ---o-:8-o 
L:1455 16. ___ 16. 16. 

*SECNO 38.3CIO____ ------------

789.21 789.73 .41 
.69_. 559 .• _____ o_ 

.080 .024 .080 
2 0 0 

38.30 9.41 789.91 0,00 
3090. 418. 2030. 642. 

4 .__1_3,--~---5 7 2, 5 .. ~--.,•-8c.2 __ _ 
~269 275, 275. 275. 

~-~~ t~0_ 3_9:-Mi-8-c Oiv = _._3_0_0 . 
2800 NAT Ql= 1638.09 WSEL= 790.26 ENC Ql= 1638.09 WSEL= 
NAT 01= 1693. RATIOS LOB,CH,ROB= .0842 .6256 .2903 WSEL= 

789.81 789.98 .07 
729. 809. 783. 
,_0_8~ ._o~o ._0.8_0 

0 0 

.02 .08 791,20 
13a2-. 2-7A. '.9J....--8 

.041 780.50 1617,84 
-8.29 223.26 1895,8e 

.14 • l 0 784,00 
1396. 277. 785.00 

_o~ rao_._5_0_1 6 1 1. 4 2 
o.oo 579.49 2196,92 

790.36 
790.36 

RATIO= 0,0000 

_______ j 

• 
• ' ---~ 

• 
• 
• 

C: ENOfOAC:HMtil\T-STAT_I_O_NS= 196-7-;7 2303.6 TYPE= 4 TARGEf= 
• VALLEY SECTION R 

.033 

• 3_9_._o o 9_._3_5___.]_9_0_._3_5~ __ 0_. o Q 19 o. 2 6 7 90 ._43 _._o 9 .~_s--~ ,JU __ 7_e_4_._o¾..------------------------' 
3090. 216. 2001. 873.. 226. 696. 909. 1465. 292. 784.30 
4,32 .96 2.88 .96 ,080 .040 .080 .041 781.00 1967,72 

.000360 1375, 1465. 1475. o o o o .• oo 335.87 23o3.5e • • 
• ' 

*SECNO 40.000 
2800 NAT Ql= 2030.90 WSEL= 791,55 ENC Ql= 2030.90 WSEL= 791,65 RATIO= D,0000 

I NA J_QJ_;;___2'JJ_j_,_8AT_I O_S_L_O.a,_ctt,.8.CB = ,_5_9_4.0~•-3.8_4.9 __ ,_0_2.l z__w_s FI = :7_9_1_._1:,5, ____________________________ ...J • 
• '. • 
• • J 
' • '• 



• • 
• I 80/12/02. 06.11.11. _________ _ PAGE '.15 1(1) 

WSELK EG 
ALOB ACH 
XNL XNCH r SECNC DEPTH CWSEL CRIWS 

• ~ IME._ __ et8§ ~~~ e~g~ 
~L.OPE XL.OEL X.L.Cl:i ___ XLO~BR"---_ ___..._I T _T.RIAL __ I.D.C 

• L3ilLEl'l..C.ROfl.CHME!t--_T_S_lA U.ONS= I ?._7_4_._9,_~ ..,_0_8_2__,.l___T_Y.PE = 

• 
• 

VALLEY SECTIONS 

40.00 ·9.25 791,65 o.oo 791,55 
____ 29_2_0_., __ J.Ht.3.■,--~.LI3 .• , ___ ---"'--.__ _ ___. 

5,34 ,64 2, 16 ,35 
"'...7.2J. 

I 
' 

.000209 4500, 4725. 4400, 

~ -------- --~- - ----
*SECNO 41,000 

,080 
2 

791.69 
54.2 .• 
,040 

0 

HV HL OLOSS BA~K ELEV 
AROB VOL TWA LEFT/RIGI-T 
XNR WTN ELMI!I. SSTA 

C.ONT CQRAR 10.l?Jil.lD ENDS.I 

4 TA.RGEI= •. o 3.8. 

,03 1,25 • 0 I 786,40 
L 7...11, 35 I , 7.8.6.~4 

,080 ,041 782,40 1274.87 
0 0,00 807,21 2082,oe 

• 2800 NAT Ql= 1512,20 WSEL= 792,09 ENC Ql= 1512,20 WSEL= 
NAT Ql= 1567. RATIOS LOB,CH,RCB= ,0175 ,6625 ,3200 WSEL= 

792,19 
792,19 

RATIO= 0,0000 

• 035 

• 
• 
• 
• 
• 

~ !3471:f ENCROACHME!I\T STATIONS= 1999,9 2488.2 TYPE= 4 TARGET= 

'; • L____ 4_L,_O_o._ __ 8, ~:-~~E:_9:~-~-: I ON ~o_._0_0 __ 7_9_2_._03 __ 75_2_, 2-7 -~•-O-~-~--S~-~·-Ql __ 7_e.8__,J}--'!--c---------------------
2920, o. 2002. 918, o. 790, 1182, 1852. 380. 788.00 

J • 
,i 2. 
" c 
a :. 
~ 

5,t3 ,05 2,53 ,78 ,080 ,040 .080 ,041 783,80 1999,95 
.000312 1900. 2200. 2000. 2 o o o.oo 488,23 24e8,l8 

*SECNO 42,000 
2800 NAT Ql= 1535,33 WSEL= 793,39 ENC Ql= 1535,33 WSEL= 793,49 

L--N.AJ_Q.lc:=. ___ l.5_7_9_, __ R. fl_T_IOS_L_O_B_,_Ct::t,R.08 = ,.l 25.6~,.6.5.6_7 __ ._2_L7-7_W_SF I = 79__3_,,.,._,._ ___________________________ --t 
RATIO= 0.0000 

2142,0 • 3470 ENCROACHME!"T STATIONS= 1822,3 
· VALLEY SECTION 1u TYPE= 4 TARGET= ,028 

• 920, 3~5. 1968. 617. 374, 689, 641, 2002. 413. 787,90 
□2,00 8:9c; 795:-49 o.oo 793.39--793,58 .09 1.:H .01 787,90 

6,08 ,90 2,06 ,96 .080 .040 .oeo ,041 784,50 1022.29 _ _D_3J: 2 __ 3_65_0_, __ 36_Q.0_, __ 35_0_Q_., ____ J, _____ o. ____ Q o ._o_o __ 31.9_.1,6 2 I 4..Lo..'1.::,. _____________________ ____j 

• *SECNO 42,700 

• 2,70 9,10 793,60 o.oo 793,50 793,69 ,10 ,11 .oo 787,90 D ENC·R-OACHf•fEii-t-STATTCfNS= 1800,0 2100,0 TYPE= l-T.l\frGET=---300,000 

920, 3E7, 2034, 499,. 438, 699, 495, 2013, 415, 787,90 , 
• 
•• 

6_._u, ___ ,_8_.,, __ _2 ,_9_1 ____ 1.._01. __ ~,.o.a_o, ___ ,_o.ft.o, ___ ,_o_ao. __ ~_o..4.1 __ 7_a4_,_s_o_1B.o.o__,J}_o _____________________ ..:.....J 

,000368 300. 300. 300, 0 0 0 o.oo 300,00 2100.00 

• 
• 
• 
• 
• 
•• 
• 
• 
• 



• • 
- - - ·--, 

Cf) l 80/12/02. 06.11.11. PAGE 36 j (i, 

• 

i 
SECNC DEPTh-- CWSEL CRlwS WSELK EG HV HL OLOSS BAt-.:K ELEV 

• Q QLOE QCH QROB ALOB ACH AROB VOL TWA LEFT/RIGl-'T 
T IME_..._ __ VLDE VCH __ VR08 XNL XNCH X"'R , , ___ WTN ELM IN SSTA r--SLOPE KLDE.L _____ XLCH._ XLOBR IT.f:U.AL__IOC IC:Ot,L C.OR.IIR roe.w.ro E~O::-.C:_.__ ____________________ _ 

• ~o -42.soo 
3470 ENCROACHME)I\-T~ATION·s·= -- 1850.0 2060.0 TYPE= 1 TARGET= 210.000 

42.eo 9.15 793.65 o.oo 793.55 793.77 .13 .01 .01 7e7.9o 
2920. 322. 2241. 357. 304. 703. 318. 2020. 416. 787.90 

~---6 .. .13 ----,..~O.E: ·-- 3 • .1:9, __ ~ •. 1 ~----oao, __ ~_OAO • 0 8 0 • 0_4J __ 7_84 .• 5 0-1.85.Q •. O .. lf -----------------• I .000437 lEO. 180. 180. 1 0 0 o.oo 210.00 2060.00 

Lc.c1:1.v= .3.o.o .. CEHV_:;;___ __ .so.o. _________________________________________________ _ 
<>SECNO 42.900 

42.90 9.23 793.73 o.oo 793.63 793.91 .19 .11 .03 796.00 
2920. o. 2920. ___ o. o., ___ 840. o. 2025. 417. 796.00 • ---·- ---

N u. 
~6 .•. 1.s ___ o .•. o_o 3. 4.7 o .•. o.o ___ •. o 0.0_ ._0-1, o •. o 0 o .0.4J __ 1.84_.5 o 1 89 o •. o.o, ______________ _ 
L__0674 200. 200. 200. 0 0 0 o.oo 110.00 2000.00 

s ------ -----

!e SPECIAL-·BRIDGE 

" s 

SB XK X~OR COFQ ROLEN BWC 8WP BAREA SS ELCHU ELCHO 
_____ ._gs 1.._e_o. ___ 3_._o_o. ___ o_._00 8..2. •. o .. o 3_._o_o 1;_9_a_._o_o a._._oo 1a4.._so 78!±...5~-----------------

:. 
~ 

<>SECNO 43.100 
PRESSURE FLOW 

• EGPRS EGLIIC H3 QWEIR QPR 8AREA TRAPEZOID ELLC EL TRO 
. _____ ·--~ , ----' ___ _,AREA ~--2.1 7'/.J_.5.2 ______ .Ju o_._ 2~2..0_._ 6_9_8_. 69-1_ •. ___ _._19.2.._(i_O 19_(,_._o 

• L___ __ -~-- BRIDGE SECTION V AIRPORT RO. UPSTREAM FACE 

43.10 9-;5-4--T94.·04 o.oo 79:3-;-94 T94.2l .f7 .30 o.oo 796.00 
• 2920. o. 2920. o. o. 875. o. 2025. 417. 796.00 

6.15 0.00 3.34 0.00 .080 .040 .080 .041 784.50 1890.00 
--~•-0_0.Q.~_94 'c

0

8_ •. ____ 2_8 __ •. ___ 2_e_ •. ___ ~2 0 0 O_. O O 11..0..._Q_0.___2.0_Q_Q_._Q,.u._ ______________________ _ 

• L"SECNO 43.300 

34"ftf'"ENcl-fOA-C°FfMEil\T-STATYO.NS= 18SO.O 2040.0 TYPE= 1 TARGET= 210.000 

• . t~~~? ~4~: 7~z2i~ ~s~? 
79~;,8~ 79 ~8~~ 24~? 202g~ 4i~~ 

7
~~6:go 

6. 16 ___ ._9 o. ___ 2_._1_3 ____ 1_._o 5 ._o_e_o:---•-0_4.o, ___ ._o_a_o. ___ • .0Jtc.L-_1_0_4_._s_o_1_a 3.o .• _o __ ,,_ ______________________ _ 

• 
• 

• lloo-3°3-o 5 o·. so • so • 2 o o o • o o 21 o • o o 2 o 4 o • o o 

• 
•• '· 

I 

• 
• 
• 
• 
• ,jl. 
• 
• 
• ! 

e: ., 
• 
• 
• 
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•r ************************************************** ~...........,HEC.2-E.ELE.4.SE..:CAlED_N.O.Y_7_6_UE.D.4..T£DJE.B.LL9.8..0, ___________________________________________ ----, 

• 
• 

ERROR CORR - 01,02,03,04 
MCDIFICATION - 50,51,52,53,54 

*******~*******O*~*************~****************** 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

• 
(I: 

• 
• 
• 

• LOOKINGGLASS RIVER 

SUMl'ARY Pl<!NTOUl 
---7 •• _j 

• SECNO CIISEL ELM IN ELLC ELTRD SSTA STENCL STCHL STCt,R CRIWS ENDST lOPWID XLCH • 21 .• _e_o_o_ -1 .1 .o .•. 8 o 7.62 •. a.o ___ o_.J>.o. ___ ,o .•. o.0 __ 1.a0.s_._91 o •. o.0 __ 2.n.0.0 .• ..0.0 __ 2.o.0.3 . an c o. •. o.n 
o.oo 

220 0 .•. 0 -'.1J_ __ 3 li+. •. D.9c---
- 280.77 21e6.8!:l o.oo C 21.000 110.00 162.00 o.oo o.oo 1906.11 1906.ll 2000.00 2003.00 · 

,. 21.900 770.70 763.10 o.oo o.oo 2000.00 o.oo 2000.00 2076.00 o.oo 2076.00 
o_ • .on 20L6.~n-

76.00 
llL.. __ 7_6..._QQ __ 

0 .•. 0.~ 

68.00__j • 
68 .•. 0.0 0 2.1 .•. 9.o.o __ _1_1_0 .• _1'.1 __ 7_63 .• Lo ___ o_._o o o •. o.0 __ 2.o.o.o ... o.0 __ 20.o..o. ... o_o __ 2_o_o_o .. ..0_0 __ 2.0_1.6. • .0.u.... ___ . 

• 
• 
• 
• 
• 
• 
• 
• 
• 

I 

I 

22.000 
22.000 

22-100 
22.100 

770.70 
770.72 

-r10.0-6 
770.82 

763.10 771.80 
763.10 771.80 

763.lo 111--:-00 
763.10 771.80 

2 .•. 2.0.0 
22.200 '--~-}8-:1~--~il:+o 8-:·8·0 

771.00 2000.00 o.oo 2000.00 2076.00 
771.00 2000.00 2000.00 2000.00 2076.00 

771.00 2000.00 o.oo 2000.00 2076.00 
111.00 2000.00 2000.00 2000.00 2076.00 

0 .• .0.0 __ 2.o.o.o .•. o.o 
o.oo 2000.00 

o ... o.o___2.o.o.o .•. o.0 __ 2QJ.6 .•. o. 
2000.00 2000.00 2076.00 

22.300 771.46 763.50 o.oo o.oo 1742.82 o.oo 1928.00 1998.00 

o.oo 
o.oo 

o.oo 
o.oo 

o. •. o.o 
o.oo 

o.oo 
22 .•. 3.0.0 , 111_._4_6 __ 7._6.3 .• .s.o ___ o ... o.o. ___ n_._0_0 __ 1.0.0.1 ... 3.s---1.ao.L •. 3.5 19.za._0.0---1.9.9.a. • .o.v...... __ _ o .• .o.o 
23.000 774.04 764.60 o.oo 
23.000 774.L4 764.60 o.oo 

24.000 774.92 765.80 o.oo 
24.000 775,02 765.80 o.oo 

o.oo 
o.oo 

o.oo 
0. QI) 

1836.60 
1871.88 

1531.63 
1650.35 

o.oo 
1871.88 

o.oo 
1650.35 

1928.00 
1928.00 

1931.00 
1931.00 

1998.00 
1998.00 

2000.00 
2000.00 

o.oo 
o.oo 

o.oo 
o.oo 

2076.00 
2076.00 

2076.00 

76.00 
76.00 

1.00 • 1.00 

76.QO 30.00 I 
76.00 30.00_J • 

J 7.6. •. 0.Q, __ J .•. O.O 

2076.00 

20J.6. •. 0F 
· 76.00 1.00 2076.0U 

2164.38 421.56 200.00 • 2 I 1.2...3.0 , __ ....,31.0 .• .9.5...........2.o o .•. o.o, __ ~ 

2260.95 
2212.19 

424.35 21330.00 i • 
340.31 2830.0Q I 

2210.48 
2180.85 

678.85 · ?400.00 
530.50 2400.00 • 2A. •. 8.0_0 17.5 .•. 34, ___ 7.6.5 .•. oo o_._o_o~ __ o., •. 0_0 __ 1_0_3_0 .•. 0.0 1 R.3.o .•. o n 19_0.1 .•. o.0 __ 1.9.ao. •. o a 1 

775.43 765.oo o.oo o.oo 1830.00 1030.00 1901.00 1980.00 
o .•. n.0 __ 20.0.0 .... 0.0 
o.oo 2000.00 

24.900 775.39 764.50 o.oo o.oo 1811.63 o.oo 1811.63 1884.20 o.oo 10e4.20 72.57 190.00 • 
c24 .• 800 

2A. •. 9..0.0 __ 7_7.5.oi!.8 76l!. •. 5 Q. ___ o, .• _Q __ ~ ___ o .•. O.Q __ LB.ll,.6,3 ___ .,,_._Q_Q __ L8..ll ... ti.3 __ LB8...4.,.2v...... __ _ O .•. O.IL...........l.8 B..t... ~ -

U.O. • .O.O_l.4.0.0 .•. 0.0~ 
110.00 1400.00 

, 2 o 7 2 ... 5.L ___ J_9.n .• .o.o 

25.000' 
25.000 

775.37 764.50 777.80 
775.46 764.50 777.80 

780.00 
780.00 

1811.63 
1811.63 

o.oo 
o.oo 

1811.63 
1811.63 

1884.20 
11384.20 

o.oo 
o.oo 

1Be4.20 
10e4.20 

72.57 
72.57 

1.00 
1.00 • •. , 

• 
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• 25.100 775.44, __ 764.50, __ 777.80 

G
5~_L00 __ 7-7_s • .53_ 764 .• .50_ 7-7J .•. 8.0, __ 

• s.200 11s.so 764.SO o.oo 
5.200 11s.s9 764.so o.oo 

25.300 775.79 - 764.50 o.oo 
25.300 775.87 764.50 o.oo • 

CRh1S E,f\DST 

PAGE 38 I ct1 
TOPWID XLCH 

7?.57 30.00 • 7.2..5_7 3~:-u 72.57 • 72.57 1.00 

2e1.oo 100.00 
281.00 100.00 • 

ELTRD SSTA STENCL STCl-'L STCI-R 
780.00 1811.63 o.oo 1811.63 1884.20 
1_0 o .•. o.o 18.LL •. 63 Q_._Q_()_l 8.Ll-.6., IBB..4 ... ~" 

o.oo 1811.63 o.oo 1811.63 1884.20 
o.oo 1811.63 o.oo 1811.63 1884.20 
o.o·o-· 1120.00 1120.00 1918.00 2000.00 
o.oo 1120.00 1120.00 1918.00 2000.00 

o.oo 1884.20 
, 0 Q ,_Q Q __ }_8.fL4 .• ..c;2..uD---

o.oo 10e4.20 
o.oo 10e4.20 

a.no 2001.00 
a.no 2001.00 

r-----26_._ooo __ _ _1_1_1_._1!+ 
I 26.ooo 111.23 

• 26.800 777.Sf 

. _16 6_._9_0 ____ o_.JJ .. ~---
766. 9 o o.oo 

768.10 o.oo 

o_._a_n 2 0.0!+_._l!+ 0 .•. 0.0 __ 20.Lo_..o.0 __ 2_09_1_._o_n 
o.oo 2010.00 2010.00 2010.00 2097.00 

o.oo 1880.00 1880.00 • 1906.00 

o .• O 0 254.6.. • .B.O 
a.no ?434.33 

s!t.2.._6.6_26 o.o .• _o.o~ 
424.33 2600.QO I 

~---26_._ao o ____ 1_1_1. 6 7. ___ 7 6 B_._l_Q ___ Q_._Q_Q, __ _ o .• _o_o __ 1 8 8 o_.JJ_o __ lB ao_._ o a 1994.00 
L9.0_6_._0_0 __ 1_99.4.._0JJ a.no 1995.oo 11s.oo 1000.00 J • 

--~-•-0.Q __ l.9.9 5 .• Jl Q 115. •. 0.0 .. _l O O 0 .•. 0_0 __ _ 

:e 
I 

26.900 
26.900 

777.59 
777.70 

768.10 o.oo 
768.10 o.oo 

o.oo 
o.oo 

1906.00 
1906.00 

:. 21.000 
21.000 

777.59 768.10 
777.70 768.10 

77-9.50-· 778.80 
779.50 778.80 

1906.00 
1906.00 

! ,___ ____ 2..7_._1_0_0 __ 7_7 7. 62 _' _ _7_68 •. 1.0, __ 
21.100 777.72 768.10 

7_79_.5_0 , ~-~ 
z 
a :. 
g 
> 

777.62 21.200 ____ _..c._7_._2_u_O o,,__ __ 7_7-7_ • .7.2 

27.300 
27.300 

2e.ooo 

771.77 
777.85 

778.51 

768.10 
7.6.a • .1.o 

768.10 
768.10 

• 2e.ooo 778.61 
769.10 
769.10 

9.000 779.41 770.60 

779.50 

o.oo 
,_._o_o 

o.oo 
o.oo 

o.oo 
o.oo 

o .• _o_o 
o.oo C

9_._o_o_o 1_1_9_._3_1 __ 11.0_._6_0_, 

• 9.800 779.68 772.00 
9_.JlJl.1> 11 9._.ie 11 2._o o, __ _ o.oo 

O_.J)O 

• 29.900 
29.900 

I r--·30 • 0()() 

779.80 
779.90 

1i9-;79 
779.89 

112.00 o.oo 
112.00 o.oo 

112·. 00 1·01.60 
112.00 781. 60 

11.a. 0_0 __ 1.9_0 6_._o_o 
778.80 1906.00 

o.oo 1906.00 
o_._0_0 __ 1_9_0_6..._o_o_ 

o.oo 1812.38 
o.oo 1882.04 

o.oo 1418.93 
o.oo 1462.76 

8-:-8-8--l-~l~-:lt 
o.oo 1950.00 
o_._Q.O 1.9..5_0_._Q_Q 

o.oo 2000.00 
o.oo 2000.00 

11n-;30 2000.00 
781.30 2000.00 

a.no 1906.00 1994.00 
a.no 1906.00 1994.00 

a.no 1906.00 1994.00 
a.on 1906.00 1994.00 

o_.oo 19.0.6.. •. 0.0 __ 1_9..9_!+_.J)_Q 
a.no 1906.00 1994.00 

a.on 1906.00 1994.00 

a.no 1994.00 e0.ao so.no • 
a.on 1994.oo 0e.oo so.no 

a.no 
a.on 

1994.oo es.no·- ·1.00 -7 
1994.00 88.00 1.00 • 

---e,~.OJJ __ l.9_9_4 .•. 0 Q 8.8.._0_Q ____ 16 .ll.O _ ___j 
o.oo 1994.oo 00.00 16.00 

• .o_.1)1) __ 1.9_0_6.. •. 0_0 J 99.!+ .• ll.O 
o.oo 1994.00 
.0...0 Q 1.9_9..4.._o_o 

88.00 1.00 
8_8..._0.0 t._o_o 

a.on 
1882.04 

1906.QO 
1906.00 

a.no 2004.00 
1462.76 2004.00 

r0sg-:-82 
2.0_0_3_._0J) 
2003.00 

1950.00 2000.00 
19-5..0... 0 0 2.0..0_0_. O O 

o.oo 2000.00 
a.no 2000.00 

o.oo 2000.00 
o.oo 2000.00 

1994.00 
1994.00 

2079.00 
2079.00 

2 09_0_._o_o 
2090.00 

2081.50 

o.oo 1998.58 
o.oo 1994.00 

186.20 100.00 
111.96 100.00 

o.oo 2205.11 
o.oo 2144.93 

786.18 1880.00 
682.18 1880.00 

o .• _0_0 __ 26.1.3 .• ..3.8 __ 9..1.1_._6 2_ .. ..Lt..o.o.o .• _o_o ___ _ 

• 
• 

o.oo 2094.36 144.36 820.00 • 
2Jlfil._s_o 

o.oo 2401.27 545.43 4000.00~ 

1 o ._O_{L___,20_~_. s 6 14 4 • s 6 a ?_o_._o_o · 

2080.00 
2080.00 

o.oo 2oeo.oo 00.00 1so.oo • 
o.oo 2oeo.oo 00.00 1so.oo 

2080.00 
2080.00 

o.oo 2"080.00 -e·o. oo --1.00 
o.oo 2oeo.oo eo.oo 1. 00 , ·• I___ 30.000 

- ' · 3_0_ • .1_0_0, __ 
30.100 

7. 7_9_._8_7 
77 9. 9f 

1-1-2 .• _o_o '---1 __ e_1_._6_0_~1.e.1_._3_n __ 2_o_o_n_._o_n __ _ 
112.00 ' 781.60 . 781.30 2000.00 

0 .•. 0_0 __ 2_0_0.o .• _o_o 2 08.0..ll.O .o_._0_0 __ 2JJ.e..o_._o.o e o_.JJ_o 24 •. o.o • 
• 
• 
• 

• o.oo 2000.00 2080.00 

. 0. 00 2000.00 2080.00 
0 ••. 0_0 __ 2 O_OL.0.0----2. o.ao. • ..a.o 

30.200 __ 119.91 112.00 o.oo ____ o.oo 2000.00 
-~3_0_ •. 20.0 . 7 e_o_. o.o~ __ 1-1.2 .• _o_o o_._n_o_ o .• Ao __ 2_0_0_0_._o ____ _ 

• L___ -

o.oo 2080.00 eo.oo 24.00 

o.oo 2080.00 80.00 1.00 
o_._Qo 2QFI_Q •. 0.0 e o_._o_o _._o_o 

• 
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30.300 780.35 112.00 o.oo 

I 

3.0.L3.0.0 7.8.0 .• .4-. 1-1.2 .•. 0.0 _._o. 

~ 31.000 7E2.46 775.00 o.oo 
31.000 7E2.Sl 77$.00 o.oo 

32.000 7"e°4.SO 775.90 o.oo 

~ 32.000 7E4.60 775.90 o.oo 

=jl:-8-8·8 ~-~-~-:-~l ~r~:-~8 8-:-8·0 • 33.800 7E6.27 776.20 0.00 
" 3 3 .•. 8.o.o ___ 7.E.6 .• 3 7. _. _ _73.6 • 2 o ___ .o .•. o.o 
I' • 33.900 786.33 776.20 o.oo 

33.900 786.44 776.20 o.oo 

786.88 776.20 785.00 

PAGE 3q 

fLTRO SSTA STENCL STCHL STCI-R CRIWS El\ OST TOPWIO XLCH 
o.oo 1950.00 1950.00 2000.00 2081.00 
o .•. o.0 __ 1.9so .•. o.0 __ 1..95 o .•. o 0 __ 2 o.o o .•. O.O--?-O s.1 .... 0.c 

o.oo 2130.00 180.00 100.00 
----V+0.0--213.0 .• .0 0--18.0 ... .0.0---l..O o .•. o.o,--~ 

o.oo 1959.63 o.oo 2012.00 
o.oo 1981.74 1981.74 2012.00 
o.oo 1988.SO o.oo 2016.QO 
o.oo 2009.81 2009.81 2016.00 
o_. oo L9_7_Q • .9A Q • .oo 20.0.3 .• Q Q 
o.oo 1990.04 1990.04 2003.00 

o.oo 1980.00 1980.00 2003.00 
o .•. o.o __ L9.8.o .• _o_o_1.9_a.Q..o 0---2.Q0.3 .• .o.o 

o.oo 2003.00 o.oo 2003.00 
o.oo 2003.00 o.oo 2003.00 

788.20 2003.00 o.oo 2003.00 

2091.00 
2091.00 

2110.00 
2110.00 

o.oo 
o.oo 

o.oo 
o.oo 

2423.39 
2324.99 

2422.00 
2251.77 

463.77 2500.00 
343.24 2500.00 

433.50 2400.00 
241.97 2400.00 

2019 .•. Q 
2079.00 

"---o.~o.0 __ 2...411.5 •. 1 s 4_7~_.1_1_26.0.0 ... 0.0, __ ~ 
o.oo 2326.27 336.24 2600.00 

2079.00 
201.9 .•. o.o 

o.oo 2100.00 120.00 100.00 
> o •. o.0 __ 21.0.0 .• .0 o 1 20 ... 0.0 __ 1_0 o .• .o.o, __ .....c 

2073.00 
2073.00 

o.oo 2073.00 10.00 100.00 
o.oo 2073.00 10.00 100.00 

2073.00 70.00 26.00 

• 
(I) 

• 
• 
• 
• 
• 

: ··- · · 34 • l O 0 
, L_34.l00 786.99 776.·20 785.00 788.20 2003.00 o.oo 2003.00 2073.00 

o.oo 
o.oo 

2073.00 
2073.00 10.00 26.00 - • 

· 34 .• _3.0.0 7E.7 .•. l.7 __ 7_7_6_. 2. , 34.300 1e1.21 776.20 ~· 35.000 1e1.10 777.70 
'~ 3.5 .•. 0.0.0 7.E-7_._7_9 7_7_7_._7_0 
0 

I 
;e 36.000 7E8.2e 779.30 
0 36.000 788.3e 779.30 
0 
~ 

37.000 -789. OS 1·so. so • 37.000 7E9.17 780.50 

=3.7. •. 8.o.o. __ .1.e_9 •. 2~'--·-·78 o .• so 
31.800 7e9.36 100.so • 37.900 7e9.27 780.so 
3_7_ •. 9.0.0 7.8.9_._38 1.8.0 .• 5.0 

• 38.100 1e9.21 780.50 
38.100 789.32 780.50 

38.300 ie-9.81 780.50 • I 38.300 7e9.91 780.50 
I 

3_<.;_._0.0.0 75.0 .•. 2.6 7.8.l.._O_ 
39.000 790. 35 781.00 • 40.000 79 l. 55 782.40 
ft.0 .•. 0.0.0 7_9_1_._65 7.8.2 .• .4.0 

I • 
• 

o .•. o.o 
o.oo 

O .•. O.O __ l.9.5.Q._O Q I 95.0..00 20.0.3 • .o 0 2nao .•. o.o 
o.oo 1950.00 1950.00 2003.00 

, ___ ..u .•. o.0 __ 212.0 .•. 0 o 1 1.0 .•. 0.0-2.0 o .•. o_o _ __J 

o.oo 
_._o_o 

o.oo 1868.40 o.oo 2000.00 
o .•. o.o __ L9.0A •. L1 __ 1.9_0A.1.1 __ 2 o.o.o .•. o.o 

o.oo 
o.oo 

o.oo 1991.72 o.oo 2000.00 
o.oo 2000.00 2000.00 2000.00 

o.oo 
o.oo 

o.oo 1693.16 o.oo 1896.00 
o.oo 1819.21 1819.21 1896.00 

2080.00 o.oo 2120.00 170.00 200.00 . 
2080.00 o.oo 2564.22 6qs.82 1390.00 
2 n 8.0 .•. o.o 1 o •. o.0 __ 2...4. 7..3.- 1 4 • >.6.8...9.1-1.39.0 .•. o., 

2104.00 
2104.00 

1982.00 
1982.00 

o.oo 
o.oo 

o.oo 
o.oo 

2562.72 
2294.76 

2301.16 
2233.08 

571.00 3350.00 
294.76 3350.00 

608.00 1600.00 
413.87 1800.00 

I 

o .•. o.o 
o.oo 

o.oo 
o .•. o.o 

___ o .•. o.0 __ 1.a.o.o .•. o.0 __ 1.a.o.o .•. o.0 __ 18.9.6 • .o 0 __ 1_992..~o.o, __ ........u ... o.0 __ 21..5.o .• .o.o, __ ..., 
o.oo 1800.00 1800.00 1896.00 1982.00 o.oo 2150.00 -

o.oo 165$.02 o.oo 1912.00 2000.00 o.oo 2000.00 
--~-■.0.0--1..6...4.8 .• .3 1 a • o.o I 9 J 2 • .0.0 2 n o.Q •. o.o, ___ o_._o.0 __ 2_0_0.0 .•. 0 o , 

~ 5 o ... o.o __ s o o .•. o.t=J 
350.00 soo.oo 

274.55 160.00 
.,_8.5 .• .4 3 __ 1.6.0 .•. 0. 

789.20 
789.20 

787.00 1623.08 o.oo 1825.57 1895.88 o.oo 1895.88 
101.00 1617.84 o.oo 1025.57 1895.88 o.oo 1895.88 

214.76 16.00 
223.26 16.00 

o.oo 
o.oo 
o_._o_o 
o.oo 

o.oo 1623.41 o.o~ 1912.00 2008.00 o.oo 2195.12 
o.oo 1617.42 o.oo 1912.00 2008.00 o.oo 2196.92 

___ o .•. O.O__l.9_Q_L •. 89 __ ___._, .. _Q0 __ 2.o.L6 ... 0.0 __ 21.0.o .• .o.u_ __ o_._0_0 __ 2As.a. 23 __ 
o.oo 1967.72 1967.72 2016.00 2100.00 o.oo 2303.58 

572.31 275.00 
579.49 275.00 

I 
ss.6..JA._.1.4.65. •. o.o 
335.87 1465.00 

o.oo 
o .• ..o.o 

o.oo 1114.27 o.oo 2014.00 2080.00 o.oo 2116.22 
___ o .•. o.0 __ 12_1_4_._8J __ 1.2L4.~.1.............20li~ a o ·2o.aa ... o.o ___ u. • .o.n..__ 20 8.2 •. o.~8 __ 

1001.94 4725.00 
8 0.7..2.L......4.125.,.0.0 

• 
• 
• 
• 
• 
• 
• 
• 
• 
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-1 SECt-O ., 41.000 

I 

4J_.J)_0_0 

• 42.000 
42,000 

42.700 • 42.700 
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-- CIISt.L ELMIN ETI_C__ ELTRD SSTA STENCL STCRL STCI-R CRIWS-- Et-.DST TOPWID XLCH 

1c;2.oc; 783.80 
75.2, Le; 7_83 .• 8-0 

o.oo o.oo 1971.63 o.oo 2000.00 2118.00 0,00 2601.0I 629.38 2200.00 
'----'o_._o_o. ___ ~.-•-o-o--1.9_9.9_..95--1.9.9.9_._9.s_2o_o.o_._0_0 __ 2lla._o_o ___ o_._o_o 24 PA • 1 a 4 8.8..,.23_22_0_0_._o_.,_n __ .., 

7c;3.3c; 784.50 
7c;3.4c; 784.50 

o.oo o.oo 1733,02 0,00 1916,00 2000.00 0,00 2180.71 447.69 3600,00 
0,00 0,00 1822.29 1822.29 1916.00 2000.00 0,00 2141,95 319.66 3600.00 

7~3.50 784.50 o.oo o.oo 1800,00 1800,00 1916.00 2000.00 0,00 2100.00 300.00 . 300.00 
7<;3.60 784.50 

• 
/llll,, ~· 

• 
• 
• o.oo ____ o.oo 1800.00 1000,00 1916.oo 2000.00 o.oo 2100.00 300.00 300.00 

C
2..._ao.o 75.3.,55 18!-t..SD o__._o_o _ o_._o_o as_o_._0_0 __ 1_a5_o_._o_o--1.9_16_._n_o __ 2o_oo_.n_ n_,_0_0 __ 206--a_._o_o 21-o_._0_0 __ 1_0_0_._o_o~ 
2.000 7<;3.65 784.50 0,00 0,00 1850,00 1850,00 1916.00 2000,00 0,00 2060.00 210.00 180,00 

• 2.c;oo 1<;3.63 784,50 o.oo o.ao 1890.00 o.oo 1B9o.oo 2000.00 o.oo 2000.00 110.00 200.00 • 
2_.-9_0.o_. _ 1s 3 ._1.3 ____ 7_a.4_._5_0 ___ 0_._o_o ___ n_._0_0___1_89_0_._o_o ___ ~o.0 __ 1-a9_0_._o_o____2._o_o_o_._o 0----Lo_o __ 20.o_o_._o a J 1-0 .• _o_o __ 2.0 a • o o_ 

e ~~•~QQ Z~~-2~ Z~~•§Q Z2~•§Q Z29•QQ !@2Q•QQ g.oo !~?Q• ~~.,vu ,~~-uq {~q.~u ,~~.bU (~b.00 1~~0.00 0,00 1890. 
00 2000.00 
00 2000.00 

~ v--' 
1. . 
z 
a : . 
~ 

• 
• 
e 

• 
• 
• 
• 

43.300 
-43.300 

7<;4.06 ___ 784.50 
?g4=16· ?84.50 · 

o.oo 
o.oo 

1830.00 
1c"ln nn 
J.U..JV• VV 

189( 
1 co, 
J.07. 

t-~~ ~~~~-~~ ~-~~ ~~~~-~~ ~t~-~~~- ·-~~~QQ J- -
,ivv C.VUV-•VU V•VU CV'""t\JeVU CJ.V•UV :JUeU\J-- • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
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•r LOOKINGC:LASS RIVER 

SUM~ARY PRINTOUT TABLE 150 • 
• I SECNO XLCl'"1 ELTRD ELLC ELMIN Q CWSEL CRIWS EG lOK<>S VCH AREA ,OlK • I 

\ 2 L.llo .. o 0., .. 0. o ..... o.o o .•. oo 7..6.2., .. 8 0 __ 3 2 l.0 ..... 0.0 77.0.. 80 0 ... o.o 77 L. n J 9.5_ ~ .. -~_--1.2.JA. • .6...4_LOA0 .•. 8.4 
21.800 o.oo o.oo o.oo 762.80 3210,00 770.80 0,00 771.03 10.10 4.32 11s3.01 1010.oe • 21,900 f:8.00 o.oo o.oo 763.10 3210,00 770.70 0,00 771.31 22',98 6.30 509.76 669.60 • I\ I 

u•-9 .. 0 . f.8 ... o.o o ... .o o Q.00 7 h.3 ... 1.0 __ 321.0 .... 0 0 77.0 .... 7. o .•. o.o 7-7 .. 1 .... 3 • 24--66 6,28 Sl.L • .13_6~6.-35 

• • ooo 1.00 i771.00 771,80 763,10 3210.00 770.70 o.oo 771.31 26,30 6,30 509.1?6 625,99 I • .ooo l, 00 i771.00 771.80 763.10 3210.00 770.72 o.oo 771.33 26.07 6.28 511 .29 628.70 I 

22.100 30~00 -·r11.oo 771.80 763.10 3210,00 770.80 o.oo 771 .40 25.09 6.20 517.62 640.90 

•• • 22.100 30.00 i771,00 771.80 763.10 3210.00 770.82 o.oo 771 • 41 24,. 89 6. 19 sis.go 643.37 

~2.2 .. 0.0 1. ... 0 o..... ____ o ..... o.o o .... o o 7 fi.3 .... l.D __ .321.0 .•. 0 0 77.0., 80 n • .o.o 77L.4Q 21 ...Bl 6 •. 20 5 1.7... 8.1 __ 6 8 .. 7. .•. 3:D 
~ 2.200 1.00 o.oo o.oo 763.10 3210.00 770.82 o.oo 771.41 231.47 6.18 519.07 662.62 • • 2,300 200.00 0,00 o.oo 763.50 3210.00 771.46 o.oo 771.82 lB,35 5,44 1069.37 749.30 !: 2 2 •. 3.o.0 _____ 2.0 .. 0 ..... 0.0 ___ o ..... o.o __ __.o_._o_o 763 .5Q_J2.l.O ... .D.O 7 .. 7.L.lt. o ... .o 0 7.7..L, A6 151.70 s .• ..63 948...28 __ 7.23 •. LB • ;e 23,000 '2830 .oo o.oo 0,00 764.60 ]210.00 774.04 o.oo 774.15 4,. 56 3.23 1903.58 1503.?4 ., 

23,000 '2830.00 o.oo o.oo 764.60 ]210.00 774. 14 o.oo 774.25 4,, SB 3,26 1787.07 1500,51 ,' i z 
" 24.000 '2400.00 o.oo o.oo 765.80 3210.00 774.92 o.oo 774,97 2'.68 2.46 2842.87 1960.75 0 ;e 24.000 '2400.00 o.oo o.oo 765.80 3210,00 775.02 o.oo 775.07 2'. 66 2,47 2677.42 1967,17 • 0 
0 

2¼:-~-8-8---lt-8·8·:·8·8 o ..... o.o o ..... o.o 7..6.5 .... 0 0 __ 3 2.1.0 ..... 0.0 7-7.5. • .3 .. o .... na 7 .. 75 .• c;3 s._4 1_ • .a.4.____u5 s .. .1.s_1.3 a 1..11 • o.oo o.oo 765.00 3210.00 775.43 o.oo 775.62 s.20 3.80 1171,29 1408.11 

' • 24.900 190.00 o.oo 0,00 764.50 3210,00 775.39 0,00 775.78 12' • 46 s.02 640.06 909.?0 
c2!!._._9_0_0 1s .. o ... _o_o ____ o_._o_o O ..... Q.O 7 .. 6.~ •. 5 .. 0 __ 3 2.1.0 .. ,.0 .. 0 7-7-5 .• AB___ __ lt, .. O.O 775.,.A.6 1_;,,_,JJ.B ~ ... '::16 6~.b ..... 6_8.___9.23 .• D 

610.59 684.?6 
': • 25.000 1.00 780.00 777.80 764.50 3210.00 775.37 0,00 775.80 22', 01 s.26 

f 
25,000 1. 00 780.00 777.80 764.50 3210,00 775.46 0,00 775.88 21.39 s.20 616.98 694.06 
2·5--;-nnr 37f. 00 7ftO. 00 11f:-Fro 764.50 3210.00 775.44 0,00 775.86 21.57 s.22 615.06 69i:T"l • 25,100 30.00 780.00 777.80 764.50 :3210.00 775.53 0,00 775.94 20,99 s. 17 621.30 700.70 

25 .•. 2 .. 0 0 L, .. 0 .. 0 o ..... o .. o o .... o. .. o 7 fl.!t. • .S .. o...___:32.1.0 ....... 0.0 77.5.,5.0 0 .. , .. 0.D 77..5..AB l.L,.9.9 4-95 64_6_,.20 __ 9.26. .. ,.9.3~ 
Ci5.200 1. 00 0,00 o.oo 764.50 3210.00 775.59 o.oo 775,96 11, 64 4,90 654.57 940,89 

•· 5.300 100.00 o.oo o.oo 764.50 :3210.00 775.79 o.oo 776,01 5,79 3.89 1039.06 )334,02 • .s .... 3 .. o .. o 1.0 .. 0 .... 0 .. 0_ --~-o .. ,.o.o o ..... o .. o 10.~ • .s .. o_:J.21 .. 0 ..... 0.0 775., .. 8_7 o .... oo 77.6 .• .D.9 ;_.58 ,_85 __ 1.0 .. 6 2.-f' 2. .......... .1 35 8., 3J 
' • . 26,000 '2600.00 0. O·O o.oo 766.90 :3210.00 777.14 0,00 777.23 31. 94 2.97 2074.36 1616,?6 • 26.000 2600.00 o.oo o.oo 766.90 3210.00 777. 23 0,00 777,33 4.18 2,96 1933.26 1570,?B 

26 .000-ro-oo. oo o.oo o.oo '768.10 3210.00 777.56 o.oo 777.84 B,25 4.32' 810.01 1117 ,48 • 26,800 1000.00 o.oo o.oo 768.10 :3210.00 777.67 o.oo 777.94 7',88 4,26 822.49 1143,;>5 • 
• le 
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•f SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS cG lOK<>S VCH AREII .OlK 
2£:.900 =0.00 o.oo o.oo 768.10 3210.00 777.5CJ o.oo 777.90 10.14 4.43 724. 0 O l007.A6 • 26 ..... 9.0 .. 0 c: o .•. o.o o .•. o.a .• Jl a 1" 8 ... 1.n __ J21.o .... o a 17J...J.. o. •. oo 77.8-..0Q 9-l4 4...38 7 3.3~5.2-...LO 2 B~.55

7 • I 21.000 1.00 778.80 779.50 768.10 3210.00 777.59 o.oo 777.90 11 .67 4.43 724.36 CJ39.n7 • 21.000 1.00 778.80 779.50 768.10 3210.00 777.70 o.oo 778.00 11.24 4.37 733.73 957.57 · 
21.100 16.00 778.80 779.50 768.10 --· 3210.00 777.62 777.92 11.59 725.94 942.69 o.oo 4.42 • 21.100 16.00 778.80 779.50 768.10 3210.00 777.72 0,00 778.02 11.17 4.37 735.24 960.46 • ZJ.. .. 2.0.0 1. •. 0.0 o .... o.o o. ... on 7..6 8 .... LQ---3 21.0 .... 0 Q 77J_ •. 6 O .... QO 1J-1~ __ ci2 I 0 .... 0!+ 4 ,..!+.2 72.6-.3.0_l OJ.2. •. 85_

7 21.200 l. 00 o.oo o.oo 768.10 3210.00 777.72 o.oo 778.02 CJ.66 4.36 735.58 1033.05 • I 27.300 100.00 o.oo o.oo 768.10 3210.00 777.77 o.oo 778.02 7.29 4.13 932.75 1188.57 • I 2.7~.30.D .o.o. o o ______ o ... o o .. o .•. o.o 7..6 8. • .1.o______J 2 l 0 .•. 0.0 1-7J __ • B O...QO 77.8. ... l.2 
___ 9_7 

4 .... l.6 ___ 83-2 •. B.l ___ l 1.36 .-7 .. Q ___ J 

• 2e.ooo 18eo.oo o.oo o.oo 769.10 3210.00 778.51 o.oo 778.53 l. 38 1.78 3909.46 2734.?6 • 2e.ooo 18eo.oo o.oo o.oo 769.10 3210.00 778,61 o.oo 778.64 1.37 1.79 3776.33 2740,05 
-----·~ 

29.000 4000.00 o.oo 770.60 2529.15 :• I 
o.oo 3210.00 779.31 o.oo 779.39 4.03 2.89 1599.;;>3 

29.000 4000.00 o.oo o.oo 770.60 3210.00 779.41 o.oo 779.50 4.01 2. CJ l 2175.70 1603.40 • z - 2.9 .•. e .. o o 82..0 .•. o.o ___ o~.o.o 0 .... 0.0 __ 7--7.2., QQ __ J 2.L0 .•. 0 .. 0 7_7__9~.6 o .•. o.o 7J..9 .• _9] .L. 4 I 4 .6.7 ____ 86 .. 9 .•. 83 __ 950 • 36 ----
29.800 820.00 o.oo o.oo 772.00 3210.00 779.78 o.oo 780.06 10.86 4.59 884.24 973.CJ6 • 29.900 l=0.00 o.oo o.oo 772.00 3210.00 779.80 o.oo 780.27 17.CJJ 5.45 588.81 758.(19 • G9_ • .'1.Q_Q 15.0 ..... 0.0 o_._o_o o ..... o .. o 7 7.2.. • .0_Q__J 2.1.0 .... 0 .. 0 7-7.9_ •. CJO o .... o.o IB.□-.;i LI.. 2.7. •. 39 5.2.5_ • .9_5 __ 1-1..2. • .!t .. e 

• 0.000 1.00 781.30 781.60 772.00 3210.00 779.79 o.oo 780.28 26.68 5.5CJ 573.79 621.47 • 0.000 l. oo 781.30 781.60 772.00 3210,00 779.8CJ o.oo 780.36 25.76 5.53 580.95 632.43 
30.100 24.00 tBl .Jo 781~60 112.00 3210,00 779.87 o.oo 780,35 25.99 5.54 579~17~29,70 • 30.100 24.00 781.30 781.60 112.00 3210.00 779.96 o.oo 780.42 25.24 5.49 5e5.20 638.96 • 

c}8--:l8-8 
__ 1-•. 0 .. 0 o_. __ o_ O_,_O_O ~r~-:-2-s--1~+8--:-&-2 ~il:--i-A O_.Jl_O 78_0_.~16 l 7,. 11 s_._3__7 55L.} _o __ 7 7_6_._0.2 
1.00 o.oo o.oo o.oo 780.43 16.50 5.31 604.74 790.?9 • 30.300 100.00 o.oo o.oo 772.00 3210.00 780.35 o.oo 780.54 7.03 3.89 1155.66 1210.90 I • 3_0_._3 0 0 LO __ o_._o..o o.,Jto o_.._o o 112.. • ...o._o..__32..1..0 __ ._o __ o 18_0_.~ 0 ._QQ 780.61 6.,78 3_._e..s__~ • .!LL...J. 2 __ 3_2_._5..5 

• 31.000 '2500.00 o.oo o.oo 775.00 3210.00 782.46 o.oo 782.66 10.62 4.22 1406.37 984.96 • 31,. 0 0 0 ',:500.00 o.oo 0~00 775.00 3210.00 782.51 o.oo 782.73 11.02 4.32 1278.27 967.n9 
32.000 :,:400.00 o.oo o.oo 775.90 3210.00 784.50 o.oo 784.68 7.40 3.78 1403.11 1180.327 • I 32.000 ,;;400.00 o.oo o.oo 775.90 3210.00 784.60 o.oo 784.79 7_. 36 3.81 1191.08 1182.91 • 3~·:-8·8·8 :;-~•8-8-:-8-8 

o .... o_o o ... ..o.o 7__7_6_. 2JL_321.0 .... 0.0 7.8.6-.11. o .... o .. o 7_81, .• J 1 4 ._L7 3., .. L0 __ 2..QJ_7_._6 5_1 5_7_L ... 26 
o.oo o.oo 776.20 3210.00 786.11 o.oo 786.22 4.20 3. 14 1808.45 1566.47 • 33.800 700.00 o.oo o.oo 776.20 3210.00 786.27 o.oo 786.58 8.72 4.59 794.37 1087.?.l • CJ.3 .... 8 .. 0.0 7_0.0 .. ,.QO _._o_o o_._o.o_..'....-.--7-7 .. 6_. 2.0..............3.2.1.o ... _o.o 7..a6-•. :u O ,.QO 7-8.6 .... 6..8 8.14 4 • .53~ __ 8.0_I.,2_9_LLLL,.3.0 

• I • 
•· ., • / 
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·~r SECt-.0 XLCH ELTRD ELLC ELMIN Q CWSEL cRiws EG lOK<>S VCH AREA .OlK 
33.900 100.00 o.oo o.oo 776.20 3210.00 786.33 o.oo 786.71 12.02 4.94 649.44 925.95 • 

~ 
3_._9___o_o _o_o_._o_o o_._o_o o_._o_o 7-7_6_._2 0-3 21_0_._o_o 7 8_6_._4__4 O_._Q_O 7_8-6 .• 81 I L._6 I 4_._a9 6 5.6.~8_6----9_!+2._0_~ 

34.100 26,00 788,20 785.00 776.20 3210,00 786,8e o.oo 787,21 10,10 4,67 687,60 1009,QO • 34.100 26.00 788.20 785,00 776.20 3210,00 786,99 0,00 787.32 9.76 4.62 695,37 1027,?6 I 
,I 34,300 200.00 -- 0,00 o.oo 776,20 3210,00 787,17 o.oo 787.40 5,91 4,02 989.98 1320,86 •• 34.300 200.00 0,00 o.oo 776,20 3210.00 787.27 o.oo 787,50 5.67 3.96 1007.73 1348.58 • 

l' 
c5_,_Q_Q_0 ___ 1_35_0_._o_o o_._o_o o_,_o_o 11_1_,_1_0 __ 3_0_9_0_._o_o 7_8_7_._7_0 o_._o_o 7fl_7_,J2 J..1 .-66 •8QQ.S6 __ 2930 .• 5-9 -] 

5.000 13<;0.00 o.oo o.oo 777.70 3090.00 787.7Q o.oo 787.82 1. ll 1,68 3642,46 2926.56 • 6.000 ,3350.00 0,00 o.oo 779,30 3090.00 788.28 o.oo 788,41 4,52 3.14 1632.47 1453.?0 • 6-._o_o_o __ . 3 35_0_._o_o o_,_o_o o~o_o 119 •. 3 0--3 09_0_._o_o 7~_38 0 ,_o_o -88-.52 
/+ __ 7 7 3,J.__4 __ 1_3_J_S_,_65 _ _jA14-,-53 

• 37,000 1800,00 0,00 o.oo 780.50 3090,00 789.05 o.oo 789 .13 3.86 2,83 2190,07 1571,AO • 37.000 1800,00 0,00 o.oo 780.50 3090.00 789.17 0,00 789,26 3.82 c.85 1974,80 1581.15 

:• I 
37,800 500.00 o.oo 0,00 780.50 3090.00 789,24 0,00 789.35 4.46 3.09 1710,02 1463,77~ 
37.800 500.00 0,00 o.oo 780.50 3090,00 789,36 o.oo 789.46 4. 18 3,02 1751,05 1511,A2 • z 3_1_,_g_o_o - _t:_o_._o_o o_,_o_o Q_.J)_O 7_9_0~5_o__3_0_9_0_._Q 0 78_9_._2_7_ o_._o o 7_.99_.53 9.60 4. 1 8 9 0-6..,5-3--9_9_ 7_,1,_s • 37,900 160.00 0,00 0,00 780,50 3090,00 789.3A 0,00 789,63 9,08 4,10 938,55 1025,42 ~- 38,100 16,00 787.00 789,20 780,50 3090,00 789,21 o.oo 789,62 14.73 5.30 710,74 805,14 • :, 

z c38_,J_O_O _6_,_o_o 1 a-1_._o_o 7_8__9_. 20 1_e__o_._s_o __ 3_09_0_,_o_o 7_8_9. 32 o_._QO 7139_.J_ • 14. c;5 5.-27 7_2_7_._3_6_8_l_O_,J_3 
a 
0 ;e 38,300 275.00 0,00 o.oo 780,50 3090.00 789,81 o.oo 789,88 2,85 2,56 2263,82 1831,?6 I • 0 38,300 275,00 0,00 o.oo 780,50 3090,00 789,91 0,00 789,98 2,69 2,51 '2321,29 1882,Q6 
0 • 39,000 146!:i. 06-- 0,00 o.oo 781,00 3090,00 790,26 0,00 790,35 3.56 c.84 ·2130,84 1638,09 • 39,000 1465,00 o.oo 0,00 781,00 3090,00 790.35 0,00 790,43 3,60 2,88 1830,59 1628,Ql • ~o_._o_o_o_----------1-4_7-25_,_o_o _____ o_,_o_o O_._QO 1_a2_,_4_0_:_..__2_9_2 o_._o_o 7-9_L,,5 o_,_o_o 7_9_1_,_s_g 2_._0_1 ,.IA-3-510,.5_1_20_3_0_._9_0 

40,000 -4725,00 0,00 o.oo 782.40 2920,00 791,65 0,00 791.69 2,09 2,16 3279,81 2022.06 

•i 41,000 ·2200.00 o.oo o.oo 783,80 2920,00 792,09 o.oo 792,16 3.73 2,51 2lll,61 1512,?0 I • .f+,L._o_o_o __ , 2-2.0_0_._o_o o_._o_o o_._o_o ___ 1_a3_,_8 0 __ 29_2 o_._o a 7_9_2_ • .19 O_._o_o 7_9_2_.27 _,,72 2 .53 __ }_9_7_3,.JJ_lSl!+ .• 9_1 

• 42,000 -3600,00 0,00 o.oo 784,50 2920,00 793,39 0,00 793,4'9 3,62 2,84 1847,26 1535,33 • 42,000 ,3600,00 0,00 0,00 784,50 2920,00 793.49 0,00 793,58 3,62 2,86 1704,06 1535,75 

42.700 300,00 0,00 0,00 784,50 2920,00 793,50 0,00 793,60 3,87 c,96 1601,94 1484,60 • I 42,700 300,00 o.oo o.oo 784,50 2920,00 793,60 o.oo 793,69 3.68 2.91 1631,50 1522,16 I • .f+.2_,_e o_o 1-e_o_._o_o o_._o_o o_._o o 7 8!._. 5JL __ 29 2_Q_._Q Q 7'1_3.S Q._o,o 7-9_3_._6 8 ~b.57 3 • .23--Ll0-4_,_7_(}____1_365_. 23 
42.800 lE0.00 o.oo o.oo 784,50 2920.00 793.65 o.oo 793.77 4,37 3.19 1325.38 1396.60 • 42.900 200.00 o.oo o.oo 784.50 2920.00 793.63 0,00 793.82 1.01 3.52 830.18 1102.(,,6 • .f+,2_._9J) Q 2_0_0_._o_o o_._o_n o .. _oo 7 a 4-._s_o_____2 9_2_0_._o_o 793,,_73 a ._o_o 143_,9_ 6_._74 3 .1+1 8.f+_0_.5_0_Ll2A,!+A 

• • 
• I • I 

I 
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SECl'\O 

43.100 

r-- , 3 .•. 1.0.0 

43.300 
43.300 

- "-- ----
06.11.11. 

XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS 
28.00 796.00 792.60 
2.8 .•. 0.0 7..9.6-•. 0.0 7..92. •. 6.0 

784.50 2920.00 
__ 7.ru+ .• s 0 __ 2.92.0 .•. 0-0 __ 

793.94 0. 00 
7..9_4 .• .01+ .... no 

50.00 o.oo o.oo 784.50 2920.00 794.06 o.oo 
50.00 o.oo o.oo 784.50 2920.00 794 .16 o.oo 

- ---------

EG l0K<>S VCH 

794. 12 6.18 3.38 
7'l.1+.-21 5_g4 3,.3~ 

794. l 7 3.50 2.77 
794.26 3.36 2.73 

•• 
PAGE 44 ~(11 

AREA .0lK 

864.08 1174.79 • 8L4 .• .82.__Ll..9.7 .• .9.tJ 
1377.22 1560.36 • 
1397.13 1594.07 

• ·-·- ---- -----7 • 
---- ---,-~ ---- - -- ., 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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•i LOOKINGGLASS RIVER ----·--· 

SUM~ARY PRINTOUT TABLE 150 • 
• I SECNO c; CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCI-' I • _ .1_.J3-0_0 __ ,.::_2_1_0_._0J) ·17_0 .•. 8.0 o_._o_ Q •. on 0 •. o.o 31!t. •. O Q •. 0.1 

21.800 . .::210.00 110.ao o.oo o.oo o.oo 280.77 o.oo • 21.900 :3210.00 i770. 70 o.oo -.10 o.oo 76.00 68.00 • L.-9_0_0 __ : 32.l_O_. _O_O 11_0_._1. _02 - ._0.9 .a. 7.6. • .0 6.8.. •. 0. 

• I 22.000 ,3210.00 i770. 70 0. 00 .oo o.oo 76.00 l. 00 

-~ • 22.000 ,3210 .oo i770.72 .02 .oo .02 76.00 l. 00 
22.100 .3210.00 i770.80 o.oo .10 o.oo 76.00 30.00 • 22.100 ,3210 .oo i770.82 .02 .10 .02 76.00 30.00 • □2_._2_0_0_~•::.2.1_0_._o_o i17_0_._8_ o_._o_o ._QQ O_._O_O .6.. •. 0.0 _._QO 

:• 2.200 ,3210.00 ·,770.82 .02 .oo .02 76.00 1.00 

2.300 ,3210 .oo 771.46 o.oo .66 o.oo 421.56 200.00 I • 2_ • .3_0_0 ___ ,3 21_0_.J)_O i11_L. !t6 - ._o_o ._6.!; - .JJ.O 3LO_. 95 2 o_o_._o_o 

• 23.000 :3 210. 0 0 774.04 o.oo 2.58 o.oo 424.35 2830.00 • 23.000 ,::210.00 774.14 .10 2.68 • l 0 340.31 2830.00 

24.000 :3210 .oo 774.92 o.oo .88 o.oo 678.85 2400.00 • I 24.000 :3210 .oo 775.02 • l 0 .BR • l 0 530.50 2400.00 I • 2-.4. •. 8.0.0.~3.2.L0 .•. 0.0 i17-5 .•. 3.4 Q • .O. .!;_ o .•. o.o .1.0 .•. 0.0 __ 1.!;QO~o.o 
24.800 13210.00 i775 .43 .09 .41 .09 170.00 1400.00 • 24.900 -3210.00 775.39 o.oo .05 o.oo 72.57 190.00 • 24 .•. 9.0.0. _,3.2.l.O ••. O.O 7-7.5 .•. 4. ..0.9 _._o_ • .0.9 7.2 .• .57 I S!.0 .•. 0.0 

• I 25.000 ,3210 .oo 775.37 o.oo -.02 o.oo 72.57 1.00 I • 25.000 :3210 .oo 775.46 .09 -.02 .o9 72.57 1.00 

25.100 ,3210 .oo 775.44 o.oo .01 o.oo 72.57 30.00 • 25.100 .::210.00 775.53 .09 .01 .09 72.57 30.00 • c=r""" ,wo_,_oo ns_,s_o 
o_._o_o •. 0.6 o .• .o.o }~·:·§t L •. o.o 

5~20~-,3210.00 775.59 .09 .05 .09 1.00 • 5.300 ,::210.00 775.79 o.oo .29 o.oo 281.00 100.00 I.• 
5 .•. 3_0_0 _ ____,_3 2.l.0 .•. 0.0_,_il7_5_._8_7 ._0_8 •. 29 •. o.a 28.L •. O Q I o.o .• .o.o. 

• 26.000 :3210.00 777.14 o.oo l. 35 o.oo 542.66 2600.00 • 26.000 ,3 210. 0 0 777.23 .09 l. 36 .09 424.33 2600.00 

c=6. 1roo--. .:r2ro-::-o o 777.56 o.oo .42 o.oo 115.00 1000,00 ~] • 26.800 ,3210.00 777.67 • l l .44 • 11 115.00 1000.00 • 
• I • I 

! 
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•r SECNO G CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 
2f:.900 ,3210.00 777.59 o.oo .03 o.oo 88.00 so.oo • 

I 
2 f: ... 9 .. 0.0 __ 3 2.L0 .... 0.0 77_7_.]_0 ... L 03 • J J 81i.-OQ sn ... o.o 

• 21.000 ,3210.00 777.59 o.oo .oo o.oo 88.00 1,00 I • 27.000 ,3210.00 777.70 • l l .oo .11 88.00 1.00 

21.100 ,3210.00 777.62 o.oo .02 o.oo 88.00 16.00 • 27-100 ,3210.00 777.72 • 11 .02 oll 88.00 16.00 • c7 .... 2 .. 0 .. 0_,3 2 L0 .... 0 .. 0 7.J-7 .... 6 o_._o_o ... o .. o .. o .. 0 .. 0 8..8 .• _n n J~_o_ 
7.200 ,3210.00 777.72 • 11 .oo .11 88.00 1.00 l • 7.300 .3210.00 777.77 o.oo .15 o.oo 186.20 100.00 • 1 .... 3.0 .. 0 __ ,32.LO .• 00 _____ 7_7_1_. 85 .. 0 .. 9 ... 1 ... 0 .. 9 J .Ll.. •. 96 LO.O .• .O 

• 2e.ooo ,3210.00 778.Sl o.oo .74 o.oo 786.18 1880.00 • 2e.ooo ,3210.00 778.61 • 11 .76 .11 682.18 1880.00 

:• 29.000 ,3210.60- -·--.,79~31 0.00 .BO 0.00 917.62 4000.00 -----1 
29.000 ,3210.00 779.41 • l O .80 .10 545.43 4000.00 • " 2..9_._s_o_o __ ,32_1_0_._o 0 ____ 119_. 6J'. ____ o_._o_o _._3_1 ____ o_._o _0 ___ 1~~--3.t> 02 .. 0_._o_o __ _____ I 

~ 29.800 ,3210.00 779.7€ .10 .37 • l 0 144.56 820.00 :• 29.900 ,3210.00 779.80 o.oo .13 o.oo 80.00 150.00 • z d....9_ . ..9Ji_o __ .32_1_0_._o_o 779_._9_0 .09 --1. ._09 8...0_._00 1 so_._o 
a 
0 ;e 0.000 ,3210.00 779.79 o.oo -.01 o.oo 80.00 l. 00 I • 0 0.000 :3210.00 779.89 .09 -.01 .09 80.00 l. 00 
0 , ' 

30.100 ,3210.00 77-9--:S7 o.oo .01 o.oo 80.00 24.00 • 30.100 ,3210.00 779.9f: .09 .01 .09 80.00 24.00 • c-8-:18-8--:~ ~-l-8-:-8-8-- -~ ~-Z-:-lA o_._o_o ,_04 0 .. , .. 0_0 ~8-:-88 L, .. 0 .. 0 
.09 .04 .09 1.00 • 0.300 :3210.00 780.35 o.oo .44 o.oo 180.00 100.00 I • _0_,_3_0_0 __ : 3 .. 2J .. O .. , .. O .. O 7 8 O .. ,li3 _QB li,3 ,_0_8 180_,_00 LQ0 .. , .. 0 .. 0 

·• 31.000 , .3210.00 782,46 o.oo 2. 11 o.oo 463.77 2500,00 • 31.000 :3210.00 782.51 .os 2.09 .os 343.24 2500.00 

c3·2.ooo ,3-2-10.00 7"84.50 o.oo 2.04 o.oo 433~50 2400.00 • 32.000 ,3210.00 784.60 • l O 2.09 .10 241.97 2400.00 I • 33., .. 0 .. 0 Q __ . 3 2.1 .. 0 .. , .. 0 .. 0~ 7_8_6_,_0_l o .... _o_o _._SJ 0 •.. 0 .. 0 4 7_4_..1_7 __ 2_6_0.0 .. ,..0 .. 0 
jJ.00-0 ,3210.00 786.11 • l O 1.s1 • l 0 336.24 2600.00 •. , 33.800 ,3210.00 786.27 o.oo • ·26 o.oo 120.00 700,00 • 3,3_,_8_0_0----c3.2_Lo ... _o_o 7~8_6_._3_7 o..lJ .2 .. 6 , .. Ll 1.2.o .... o o 7_0_0_,_0JJ, 

• • 
• I • ' I 
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~ C'C" 1"'11.,1"\ r ,-, I , ,-. r I r, Tr'" t.l ... n n, .. .......... ~ DIFKWS TOP\tiID XLCH ., .:n:.\,,,P•v " \...W.:>C..L U Jr W:::l,... u Jr w::,,-, 

33. 900 ::210.00 786.33 o.oo .01 o.oo 10.00 100.00 • 33_. goo . ~_;, 1_0. o_o 7.86 .• .!+4 ._LO ._01, -_1n 7_Q_ • .!)_n 1 OJl..._Q_f\ 

• l 34. l O 0 .3210.00 786.8e o.oo .54 o.oo 10.00 26.00 I • 34. l O 0 .3210.00 786.9<; • 11 .55 • 11 10.00 26.00 

34.300 ,3210.00 787 .17 o.oo • 29 o.oo 110.00 200.00 • 34.300 ,3210.00 787.27 .10 • 28 • l 0 110.00 200.00 • c35_._o_o_o_,::_0_<;_0_._o_o 18-7..]_0 ~11.0 5_ o_ • .o_o 6 CJ.5 .•. 8 2 __ l.3-9_Q •. O.O 
35.000 ,30<;0.00 787.7<; .09 .52 .09 568.97 1390.00 

' • 36.000 .30<;0.00 788.28 o.oo .58 571.00 3350.00 
I • o.oo 

3,6 .•. 0.0.0 __ .3_05_0 • 0.0 ___ 1.88_._3e___ .l • 5-9 _LO 2 gA._7J'l---33 5 Q • .O 

• 37.000 .30.;o.oo 789.05 o.oo .77 o.oo 608.00 1800.00 • 37.000 ,30<;0.00 789.17 .12 .79 .12 413.87 1800.00 

37.800 :;oc;o.oo 7AQ. ':)J.. n_nn .la n nn 1cn nn c:nn nn 

:• I 
, ....... ,,.L. .... v•vv •• 7 V • V 1J ..JJVeVU ..JVVeUU 

37.800 .3oc;o.oo 789.36 .12 .19 .12 350.00 500.00 ' • I 
e 3_1_._9J)_o_,:rns_o_._o_o 7)39 .• 27 0 .lL ll o_ •. 0_0 __ 2_1_4_ • .s 5 1.6.0_._Q.Q • 37.900 .::oc;o.oo 789.38 .ll .02 • 11 285.43 160.00 

;• 38.100 ,3 oc; o. oo 789.21 o.oo -.06 o.oo 214.76 16.00 • ~c 1nn ~nrn nn "7 nn -,, .... .. - ._0_6 .__L' 221 ... 2_' L6-._o..r ~ .;,~c_._,i_v_v __ , .;_v_..,_v_._v_ ,_o~':1-•.-' ._J_ 
a 
" .3oc;o.oo 789.81 275.00 ;e 3e.3oo o.oo .60 o.oo 572.31 I • 38.300 .3oc;o.oo 789.91 .10 .59 .10 579.49 ?7~_nn 
Q ._•_,,•Vu 
0 , 

3S.OOO ,3 0 c; 0 • 0 0 790.26 o.oo .45 o.oo 556.34 1465.00 • 3S.OOO ,3oc;o.oo 790.35 .08 .44 .00 335.87 1465.00 .. - .. 
Go_._o_o_o __ . 2_9_2,0_._o_o 7_9_1_ • .s 5 o_._o_o •. 29 o_._o.0 __ 1.o.o.L._9A. __ !+_1.2s_ • .o., 

0.000 '2920.00 791.65 .10 l. 31 .10 807.21 4725.00 

• l.ooo •2920.00 792.oc; o.oo .54 o.oo 629.38 2200.00 I • _._o_o_o __ · 2 9_,?_o_._0_0 __ 1~9.2..-15 ._LO •. 54 ._LO '+.8.8 .•. 2 3___.2211.0_ • .o.o 

• 42.000 '2920.00 793.39 o.oo l. 30 o.oo 447.69 3600.00 • 42.000 ',:920.00 793.4<; .10 l. 30 .10 319.66 3600.00 
~--- - 2920-00 ,-93. so o.oo • l 0 o.oo 300.00 300.00 4-C • r U U • 42.700 '29,:0.00 793.60 • l 0 • 11 • l 0 300.00 300.00 I • I 
i.~_Ann ,:a~n_nn 70~-~c n nn nc: n nn ?1n nn 1cn nn 

. ,4·~r:-~to o--.2~92-o-:-0·0----7-9-i:·g·s -■ -v •-v..., .v ... u .tL■.V.V -~.u.1.■ ...u.u 

.10 .05 • l 0 210.00 180.00 

•• 42.900 '2920.00 793.63 o.oo .08 o.oo 110.00 200.00 • ~.2...,9_o_o___:_2_9_2_0_._o_o 79.3_._1_3 ._o_9 ._o_ ._0_':1 1 LQ._O 0 20.Q._OJ 
' • I. 

I •• ' 
' j -· 

• I • ' I 
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(I) I 80/12/02. 06.11.11. 

• r FLOCDWAY DATA, LOOKINGGLASS !<IVER 

• --•••-·· FLOODWAY ------- WATER SURFACE ELEVATION 
STA,TICN W1CH· SECTION ~EAN WITH WITHOUT DIFFERENCE 

--------7 
PtlGE 50 

• 
(11 

• 
• l

e.R.O.E.l Lf-~O .• 

c.----~--------.!IREA __ \I.ELOCLT_Y_ELO.QO_wA)'__ELO.QD.WA:i ----------------------------------

• 211.eoo 2E l, 1153, 2,8 770.8 770,8 
□'l.,_<;_O_O .6 .• l.L, 6 .•. 3 _1..0 .• _ 7-7.0.,.7. 

'2 • 0 0 0 76. 511, 6.3 770,7 110.1 • '2. l O o 76. 519, 6.2 770.8 770,8 
'2,200 76. 519, 6.2 770.8 770.8 
'.2,.30.0 l_l•------ 9.48, ___ .. 3.,.fL '..7..1 .• 5 77..l, 5 

2'3,000 34 0 • 1787, 1,8 774,l 774,0 • 2'4.000 530, 2677, 1,2 775,0 774,9 
2'4,800 170, 1171, 2,7 775,4 775.3 
□~.c;.o_o _1_3. ____ ___ 64.7. ____ .s. •. o 7. IS .. 5 _____ 7_ 7.5.,A 

;• 
15,000 7 3, 61 7, 5, 2 775.5 775.4 
'.5, 100 73. 621, 5,2 775,5 775.4 
15,200 73. 655, 4,9 775,6 775.5 
15.,.::l.0_0 __ 2 E.L,___ _ _ l O 62. ____ 3_,_0 7_7.5_,_9 ______ _7_75_,_8 

, 26.000 424, 1933. 1.1 777.2 777,l ' • 2'.6.800 115. 822, 3,9 777,7 777,6 
.:16,<;00 ea. 734. 4.4 777.7 777,6 

ol~_,_Q.O_O .e_8_. 7.3't_, "-•-9~-~~~-- t l1.1.. 
a '. , l 00 ,EB. 735. 77.6 
0 4,4 7 • :e '7.200 ea. 736, 4.4 777.7 777.6 

'.7,,300 112. 833, 3.9 777.9 777.8 
'._8_,_Q.O_O ~E.2., · 3.ll6_. ..9 11~-•-6 11a_ • .s 

219,000 45, 21 6, 1,5 7 .4 7 9,3 

• 219,800 J.45, 884, 3,6 779.8 779.7 
2'9.-900 ,EO. 596. 5,4 779.9 779.8 

cl8-:-Y-8-8 
e_o_. ____ ~---g-~ 1. •. 5.5 779,9 779,8 

,E O. 5, 5";5 7 go·.·o 7"9·.·9 

• 30,200 EO, 605, 5.3 780.0 779,9 
30 .,300 lEO. 1169. 2,7 780,4 780.3 
31.000 34 3, l-f-~-r: -~~-1~-ll~:-~ 

782_,5 
312·.-<fO O 2--z.2·. 84, 

• 313,000 336. 1808. 1,8 786.l 786,0 
33.800 l'<' 0. 807. 4,0 786,4 786,3 
31_3_.5_0_0 1 _o_. 6_5_7_. 4.9 786,4 786.3 

c34.100 70. 695, 4.6 7"£3T. o T8-6·;9 

• 34. 3 00 17 0 • 1008, 3,2 787,3 787.2 
35,000 5E9, 3642, .8 787.8 787,7 
JL6_,_0_0_0 __ 25.5.. _3_7_6_, 2 .•. 2 '..8.8 .• 4 7.8.8 .•. 3 

. 37,000 414. 1975, 1,6 789.2 789.l 

• 37.800 350, 1751, 1.8 789,3 789.2 
37.900 352, 939, 3.3 789.4 789.3 
3.8 .• _L0_0 __ 2J.8 .• 1.21.. 4,.2 78_9_,_3 ·78.9 .•. 2 

I • 
• 

0,0 
0-.0 
o.o 
o.o 
o.o o .•. o 

• l 
• 1 
• 1 

• 1 
• I 
• I 
.-1 
• 1 
• 1 
._1 
• 1 
• I 
• l 
• .1 
• I 
• I 
• 1 
,..1 
• 1 
• 1 
• 1 
._1 
• 1 
• l 
• 1 
,_l 
• 1 
• 1 
• l 
._1 
• I 
• 1 
• 1 

·-

• 
• 
• -- -----------

·-·- ·----- • 
• 

' ·• 
• 
• 
• 
• 
• 
• 

i • 
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• l' FLOCDWAY DATA, LOOKINGGLASS RIVER I _ _,PccRrr,O.ULE_t-.10_,,_L.._ __________________________________________________________ --, 

• I ------- FLOODWAY ------- WATER SURFACE ELEVATION 
STATION WhCT~ SECTION ~EAN WITH WITHOUT DIFFERENCE 

L. ______________ !B_EA____V.EL.O.C.LT_'!'._E.LO.QO.Wa'!'._E.LO.OD.WA r__ __________________________________ __, 

• 
• 

38.300 579. 2321, 1.3 789.9 789.8 .1 
---~39 ..... 0.0.0, __ 3:?.6~ ___ 18.3.l.._ __ ~-• 7 79_0_ • ..4.. 790_.3 _____ • .1.-___________________________ _ 

40.000 807. 3280. .9 791.7 791.6 .1 
41,000 4E8, 1973, 1.5 792.2 792,l .1 
.,_..., nnn -.,-I\ , ""Yn1 , -, 1r."l ~ 7l"l"'.ll 1. , ~c.vuv ~~u. 1,u~. 1., ,~~-~ ,~~-~ .~ 

L._ __ -=r2,.7_Q_Q __ 30.0 .• ___ }632 •----' •. 8, ___ 19.3.6 ___ _79.3-,.5 ______ 1-_________________________ _ ----·-
42.800 210. 1325. 2.2 793.7 793.6 .1 • 42.900 110. 840; 3.5 793.7 793.6 .1 
43.100 110. 875. 3.3 794.0 793.9 .1 

___ ...=lt.3 .• .3.0.0_2.LO. ___ } 3.9.7_., ___ 2. J 79!:+~.2 ___ 7.94L,~11-----~--~------------------------------------, :. 
i1 

·• 
• 
• 
•C ____________ ~ 
• 
• 
• 
• 
• 

• 
• 
• 
• --
• 
• 
• 
• 
• -
-• 
• 
• 
• 
• 



• • 
x1i I 80/12/02. 06.11.11. ·-- ----

~ 

' 
PAGE l I (11 

• •i *************OOOOOOOOOOOO*OOOOOOO*OOOOOOO*OOOOOOOO 
___ liE..C?_RE.LEASE...1CA.lEO_f',Q.'J_7J:._UEOP_tEO__AEf.lLL9.8.01 ____________________________________________ 7 

ERROR CORR - 01,02,03,04 
MCOIFICATION ·- 50,51,52,53,54 • O*O*~OO~~OOOOO*GOOOO~OOOff*OOO*UO~OOOOUOO*OOOOO**O~ • 

• • 
• • 
• • ~------------------ ·---v. --·--7 

1• ' - - ---

• • 
• • 
• • .-------------------·- ----·------------------------~---------------------------------------·-----

• • 
• • 
• • 
• • 
• • 
• • 



• 
ti) 

•i 
• 
• 
• 
• 
:-C 

" • 
• 

,. 
*****************O*********************~***********************************************************~******************** 

*~0<>HASP USERS MUST-CHANGE THEIR /*SIGNON CARD BY NOVEMBER 2t 1980 **** 
**** SEE EKS USERS MEMO 123 OR MSG.RJE **** 

***~***********O~a0000*00000000000000000*00000000000*00000000000000***********000000000000000000000000000000000000000000 

IF YOU ~AVE DIFFICULTY WlTH OUR SYSTEM, CALL YOUR LOCAL BCS REPRESENTATIVE OR CONTACT MAINSTREAM-EKS CONSULTATION ON THE 
CUSTOMER SERVICES NUMBERS LISTEC BELOW • 
~~***WV***WVWVV~*******~********Q*OOOO*************************************************~**********OOOOOOOOOOOOOOOOO*OOOO 

APRIL 9,1980 
MAINSTREAM-EKS SERVICE SCHEDULE, EXCLUSIVE OF HOLIDAYS 

(Ii 

• 
• 
• --------------~Ll~ES_.G.LV.EN_J N_LOCALY-AC.IJc.LC_J_lME_,_ _____________________ _ 

REGULAR SERVICE SCHED~LE FOR MAINSTREAM-EKS COMPUTER SERVICE (BATCH, RJE, AND KIT> AND CONSULTATICN • ------] . 
[)AY OF IIEEK MAINSTREAM-EKS SE:RVICE EKS CONSULTATION CAD/CAM SERVICE 
------------------------------- -------------------- • ~-"'t0J':1Jl.AY. .... _ . .. . . ....... ... OJ)_0_0-2400 . 0500-1730 0.3_0.0..--24_0_0 ______________________ _ 
□UESDAY THROUGH F~IDAY 0000-2400 0500-1730 0000-2400 

ATLRDAY 0500-1800 0800-1700 0500-1800 
UN CAY 0500-1800 CLOSED 0500-1800 

8 
~-t~iE2L~ : 6-g-~-~5{~[}-~}A~-T-~ ~A~~Ed~-~ 8-! ~~:~Ts , K I J_OR_RJ E_s E f:?..v_r.c E MA :t s E BRI EELY---1 N.TERRU e.I.E.D___!_w.LTJ:LJD_v_At:-CE_WAf?kl.l\L.~-------~ • 

FOR MAL~STREA~•EK5 CUSTOMER SERVICES, T~E TELEPHONE NUMBERS ARE: • 
DIALING wrn,tN •SEATTLE ARE.A 206-2:37-5611 
TOLL-FREE DIALD~G WIJ~IN WASHINGTON STATE 800-562-0307 
TOLL-FREE DIALL~G OUTSIDE WASHINGTON STATE 800-426-7676 • lOLL~EE_DJAL.ll~G_EHOt'_ALl'!.SKA_Afill_l:IA.WA.L.~----------------8.0_0~6.,e.635..,__ _______________________ __, 

9 ASK FOR EKS CONSULTATION. Off=rOURS ASSISTANCE IS PROVIDED BY 1HE OPE~ATIONS STAFF. • 
************************************************************************************************************************ • • 
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INTRODUCTION ' L ----~-
--c .._.._ 

This hydraulic analysis report covers calculations 
performed for the Lookingglass River within the Charter Township 
of Watertown. The reach studied in detail began at the Eagle 
and Watertown township boundary line and extended about 8.85 
miles upstream to the boundary line between Watertown and Dewitt 
townships. The Lookingglass River flows in a westerly direction 
through the Charter Township of Watertown. Cross section data 
used in the hydraulic computations was obtained from the Corps 
of Engineers, U.S. Army, Detroit District, F.P.I. (1969) for 
the Lookingglass River. In addition, a 5-foot contour map was 
used to extend the cross section for the overbanks. 

The flows for 10-, 50-, 100-, and 500-year recurrence 
intervals were approved by the Michigan Department of Natural 
Resources in a letter dated May 14, 1979. 

Analysis of the hydraulic characteristic of the 
flooding source studied in detail was performed by Commonwealth 
Associates Inc. of Jackson, Michigan. The Project Manager was 
V. Danushkodi, P.E. 

METHOD OF ANALYSIS 

Water surface elevations of floods of the selected 
recurrence intervals were computed through the use of the Corps 
of Engineers' HEC-2 step-backwater computer program. 

VARIABLES AND COEFFICIENTS 

Manning's coefficient of roughness "n" depends on 
several factors such as type and amount of vegetation, channel 
configuration and alignment, and channel material; thus, without 
an in-depth study, an "n" value can only be estimated. The 
channel roughness factors used in the hydraulic computation 
were chosen by engineering judgment based on field observations 
and photographs of the cross sections. 

The values used result in a favorable comparison to 
high-water marks for the 1947 flood. In addition, the computed 
water surface elevation at the upstream limit compares favorably 
with the starting water surface elevation for Dewitt City F.I.S. 
located about 2,000 feet upstream of this study. Calculations 
for loss coefficients and coefficients of discharge are 
contained in Appendix A • 
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Manning's Roughness Coefficients 

For channel .04 
For overbanks .08 

Coefficients for Natural Channels 

Contraction 
Expansion 

0.10 
0.30 

Coefficients for Bridges 

Contraction 
Expansion 

Ratios 

0.30 
0.50 

Contraction 1:1 
Expansion 1:4 

HIGH-WATER MARKS 

2 

Reference 1, a F.P.I. report for the Lookingglass 
River published by the Corps of Engineers, documents high-water 
marks along the watercourse. Within the study area the only 
recorded high-water mark is at Wacousta Road bridge. Our 
analysis shows the computed water elevations to compare 
favorably with the 1947 high-water mark. 

STARTING CONDITIONS 

The starting water surface elevations are based on a 
F.P.I. for the Lookingglass River. A rating curve for a section 
downstream of Bauer Road bridge was plotted based on the F.P.I. 
study. Our starting elevations were interpolated from the rating 
curve, Figure 1, -contained in Appendix A. 

SPECIAL PROBLEMS 

There were no special problems associated with this 
study. 
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-• CROSS SECTION REFERENCE 

Cross Section Sec. No. 
ID in in HEC-2 

Profile/Table Program Description 

A 21.8 Valley Section 
21. 9 Bridge Section 
22.0 Downstream face, Bauer Road 
22.1 Upstream face, Bauer Road 
22.2 'R..,..inrro C:o,-.+- inn _..__._ ...... ~ .... .............. ............... 
22.3 Valley Section, 200 feet upstream 

B 23 Valley Section 

" 24 U:::al, QU C:or,+-i r'\'n 
~ V ,..__._.a.. ..... .l .......................... 

24.8 Valley Section 
24.9 Bridge Section 
25.0 Downstream face, Wacousta Road. 

D 25.l Tl'nct-r.o;::im ,f;:i,,-..o ~ W;:::i ,-.n,, ct- ;::i Road ...,J:'.., ... .A..,__u• ................ , ,,-................... _ 
25.2 Bridge Section 
25.3 Valley Section, 100 feet upstream 

• E 26.0 Valley Section 
26.8 '\7.=i l l e:,,, Section ,.. ----J. 
26.9 Bridge Section 
27.0 Downstream face 

F 27.1 Upstream face, west Herbison Road 
27.2 Bridge Section 
27.3 Valley Section, 100 feet upstream 

G 28.0 Valley Section 

H 29.0 Valley Section 
29.8 Valley Section 
29.9 Bridge Section 
30.0 Downstream face 

I 30.1 Upstream face, East Herbison Road 
30.2 Bridge Section 
30.3 Valley Section, 100 feet upstream 

J 31 Valley Section 

K 32 Valley Section 

L 33 Valley Section • 33.8 Valley Section 
33.9 Bridge Section 
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CROSS SECTION REFERENCE (Continued) 

Cross Section Sec. No. 
ID in in HEC-2 

Profile/Table Program Description 

M, 34.1 Upstream face, Francis Road 
34.3 Valley Section, 200 feet upstream 

N 35.0 Valley Section 

0 36.0 Valley Section 

p 37.0 Valley Section 
37.8 Valley Section 
37.9 Bridge Section 

Q 38.l Upstream face, Lowell Road 
38.3 Valley Section 

R 39.0 Valley Section 

- s - 40.0 Valley Section 

T 41.0 Valley Section 

u 42.0 Valley Section 
42.7 Valley Section 
42.8 Valley Section 
42.9 Bridge Section 

V 43.1 Upstream face, Airport Road 
4 3 .:,. Valley Section 

• 
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BRIDGE NOTES AND SKETCHES 

Bridge notes and sketches are contained in Appendix B. 

CROSS SECTION PLOTS 

Cross section plots showing floodway delineation 
and approximate 100-year elevation are contained in Appendix C. 

PROFILES 

Copies of the water surface profiles are contained 
in Appendix D. 

MAP 

A copy of the 100-year flood plain and floodway 
showing cross sections is contained in Appendix E. 

COMPUTER BACKWATER RUNS/PRINTOUTS 

The final HEC-II printouts for rnultiprofile run and 
floodway run are contained in Appendix E . 

REFERENCES 

l. Corps of Engineers, U.S. Army, Flood Plain Information 
Lookingglass River, Clinton County, Michigan, Detroit 
District, 1969 • 
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~-I <M,r~ • 
• G 

- -~ ~l~5 , Rv' (; • Tl 191+7 FLOOD 
T2 DISCHARGE 2i.3(l CFS STARTING EL 793.86 ~; • T3 LOOKING GLASS RII/ER r • 
J1 !CHECK INQ NIN II IDIR STRT METfi!C HVINS Q WSEL FO 

• o. 2. .~. o. !lo 000000 o. 00 o.o 2l+30. 793 .. '860 0.000 • 
• J2 NPROF IFLOT PRFI/S XS£CII XSECH FN ALL iJC raw CHNIM I•~ACE • 

o. 00 0 o.ooc 0 • G 00 o.o::io 0.000 .900 o. 000 o. 000 o. 00 0 o. 0 00 

• NC o 07 0 oil? 0 • 030 • 100 D 31)0 o. on o o.oo 0 o. 0 00 0, 0 00 o. 000 • 
• X1 1. 00 0 25.000 551 .. 000 6-12.000 0 .oo 0 a.ooo 0 • Oll 0 o. 000 0,0110 o. OilO • 

GR 8 050 40 'l 'loOOO 303. 400 1 oo. 000 aoo.200 200.000 797.51!0 300.000 795.500 .. oo. ooo 

• GR 7950 3ll 0 soo. 00 0 795,500 551.000 786.700 571.000 785.000 5920 OIJO 765.000 601..000 • GR 7 !!5oSOO 622.000 7 36~ 700 6 38. 0 00 787,600 61.2.000 7B9o800 700.000 790.500 733.000 
GR 794.500 7950000 79!:', 1ll0 8420 OllO 795,100 8660 00 0 795.100 872.0UO 795 .101) 96 7 • 0 00 

• GR 795. 100 999.000 7 95. 100 1100. 000 795.100 1200.000 797.201l 1300. 000 799, lq)O 1350.000 • NC 11.000 o.o 00 , 035 o. 000 o. 000 0.000 0.000 o. 110 0 0 • 0 0,0 D. 0 00 ,. 
X1 2. 0 00 25 .o Oil 526.000 555.000 s12.ooo 938. 000 875.000 o. 0 00 0.000 o. 0 il o. -- -- --- - - • 
GR 1106.000 ilo 00 0 804.100 1,:io.00,0 8 03.,700 200. 000 803.300 25e.ooo 801,50il 21~.000 

• GR i101o4 Oil 299. -00 0 502.400 320.0JJO 602.900 350. 000 802.ti-OO 4llO. 000 793.50') 500.000 • GP. 7'33o 11l1l 5160000 7 B7, 101l 52&.00-0 784.900 535. 00 0 784o'+ll0 53&. 00 0 785,r..oo 5490 OOQ 
GR 767.100 555.00IJ 769. 400 568.000 769.201) 61+6. 00 0 :'8'3.90 0 700. 00 0 792.700 800.000 

• GF 792.200 goq.oon 794,900 1000.000 796.200 1100. DOD 798.200 1200.000 eo1.r..oo 1350.000 • NC • 010· .07 0 • 038 o. 000 0, 00 0 o. 00 0 0 • 00 0 0.000 OollOO llo O O 0 

• Xi 3. o on 2ilo000 367,000 441,000 1875.000 15&2.000 19313,000 O, lHl 0 n.ooo -0• 0 0 o. -- -··--
., 

GR 806.600 0.000 802. 500 100.000 ·602.900 200.000 303.300 31!5.o~o 790,301) 343. 0 00 

• GR 787.900 3&7.000 "85. 100 384.000 785.500 393,000 786.100 1+14.000 7,117,900 1.~1. 000 • GR 7 St. 60 0 i.s9.o oo 791. 600 5-00,.000 790.000 600.000 789.100 1011.000 790.100 .801.000 ...... _ --
GR 7910000 ai.1.000 7q9,eoo 877.000 601..801) 100 0 • ilOO 803,700 1100. 000 Bil 6. 60 0 1200.000 

• NC ,070 .07 0 • 035 0.000 0 • 000 0, :IJ O 0 o. 00 0 0.000 0,000 c. 0 0 0 • - - ·- - -- - -- -- ·- -- ~ . 

I 

• Xi i..ooo 19,000 1000. 000 1066.000 1.250,000 1312.<:JOO 1312,000 0.000 0.000 o. 000 • GR 805.BOO O,lMO B02.600 100.000 301.600 200.000 802.600 300. 000 1301.600 400.,.000 -
GR 799.900 50•).000 7 98. 300 600. 000 793.E,OO 700,000 792.200 aoo.ooo 792.200 900. 000 

• GR 7 89. 90 0 1000.000 78S, 400 1007.000 786.300 102 ... 000 7~6.300 1043.000 769.90!1 1066,000 • GR :'90.400 1 ll69. ,Q O 0 790. l!OO 1075,0IJO 797 • 000 11oa.ooo 807.500 1136. 01)0 o. 000 o. oao _________ ---· .. -· 

• CORPS SF.C~ION 47 • , - k - ~ . - - --- - ·-- --• -• 



• • -- - - -
x1· 4. 700 18.0()(1 955.000 935. 000 1875 .ooo 2375.000 2125,000 o. 0 00 0,000 0.000 

• GR ,810,000 o. 0 0 0 BOO, 000 43'8,000 798.320 58 0 • 0 0 0 797.420 656. 000 796. 6 BO 630. 000 • GR 794,780 755.000 793,420 805.000 ?'lOoOOO 854o00il 78'lo'l30 855,000 786.000 861>,000 
. 

GR 786.320 sas.:ioo 7 d7, 420 910,000 7'l □ .ooo '!35,000 791,120 ')46,,000 7 g2. 120 ' g5 5, 0 0 0 

• GR 7'l2,920 110~.ooo eoo.ooo 1261. 000 s10.ooo 16'l'lo 000 o. on o o. 000 0.000 o. 0 00 • NC o. 0 00 0,000 il, 000 • 30 0 .so 0 o. 00 0 0, 00 0 o. 0 □ 0 o.oo·o o. 0 0 0 

• • Xi 5. 0 00 21.000 263,000 336.000 301,000 427,000 365,000 0, 0 DO 0 0 0 01l o. 0 0 0 
X3 10.000 Oo O O 0 0, DO 0 0, 0 00 0 • 00 0 o.oon 0 • OiHJ 797.300 797,'lOO 0 • 0 0 0 

• -GR ,805,500 0 • ll O 0 BOO, 30 0 100.000 .. 'l7,100 12'l,OOO 7'l2,100 229, 0•10 7Q1.300 263. 000 • GR 7'l1, 300 2630 000 7'l0o 700 2611+. 0 00 789,300 276.000 788,400 2'l2.000 787,400 315,000 
GR 789.300 33~. 00 0 791. 700 33€,. 0 00 791.700 336.000 796.90!) 390.uOO 7'l6,400 49J,Ou0 

• GR 796,600 S'lOoOO 0 7 ~8. 200 690 0 000 798.900 7911, 000 800,£+00 890.000 8 □ 0,SO'J 99 0 0 0 0 0 • GR 806. 500 1090.000 0, 00 0 o. 0 00 0 • 00 0 o. 00 0 0 0 00 il o. 0 0 0 0,000 o. 0 0 0 
NC 0040 • oi. o , 020 o. 000 0 , 00 0 .o. 000 0 0 00 0 o. 0 00 0,000 O, il uO 

• • 
SHA~EY ROAD BRI0Gf OU7LET 

• Xi s.010 o. 0 0 0 a. oo o 0.000 1 o 00 0 1,000 1. 00 0 o. 0 0 0 0,000 o. 0 00 • 
X3 10.oon o. 0 0 iJ o. 00 0 o. 0 00 0 a 00 0 0.000 0 • 00 0 797.300 797 o 'l Oil o. 00 0 

• SB 0 o 00 0 1.so n 2,930 0,000 68,70'0 0 0 0 0 0 473,400 , 320 78d,50Ci 788.500 • 
• SHA~~y ROAD BRIDGE INLET • 

Xi 5,500 2i+,OOO 263,000 336,000 21.000 21,000 21 • 0 0 0 0, 0 00 o. a o o 0 0 0 0 0 

• )(2 Oo O!l 0 0.000 i. 00 0 7':15, 180 796.400 o. 00 0 0 o 00 0 0.000 OoOOO 0 • 0 0 0 • )(3 10.000 a.ooo 0, 00 D Q, 000 o.oon o. 00 0 0, 00 0 797,600 79€>,l+OO o. 0 00 
BT 24. 0 0 0 0, 0 0 il 805,500 0,000 i00,000 800. 300 0.000 129. 0 00 798 ,BOO 0 • 0 0 0 

• BT 229,000 7970600 o. 00 0 263.000 7'l7 ,'lO 0 0,000 ?63,000 1'97,900 795,1!'10 264,000 • BT 7'l7,900 795.180 2,93, 000 797.800 795 ,1 ao 2BS, 000 797,800 795,180 301,000 797. 6 00 
BT 795,180 311,0uO 7 97, BO 0 795,160 324 .ooo 7'l7,BOO 795,180 335,000 7 97 • 7 011 79s.1en 

• BT 3360000 7•:f?o 18 0 795, i80 336.000 797 0 80 0 0,000 31+ 0 0 00 0 797,700 0,000 390,000 • BT 796. 90D 0.000 ~90, 000 796. 4 00 0 • 00 0 590,000 797,600 o. 0 0 0 690,000 798.160 __ -- _ -- _ 

BT o. o o a 7900000 i'98, 900 o. 000 890, 0ll0 800,400 0 • 00 0 9'30. 000 300,.!IOO 0 0 0 00 

• BT 1 0 9 o. 0 0 0 d06.50 0 o. 000 0,01)0 0,000 o. 000 0. 00 0 o. 0 0 0 0.000 0 • 0 0 0 • GR 805,500 o. 0 00 '30(). 300 11)0.000 7'lB,800 129, OOIJ 792,900 229,000 791,200 26 3 ,_o o o 
GR 7 91. 2 0 0 263.000 789,700 264,000 790.400 2,'33, 000 789,500 285.000 787,300 301. 000 

• GR 787.300 311,000 787,700 32-4,000 7 8 9 0 30 0 :ns. ooo 791.211 0 336.000 791,200 336,000 • GR 797.300 3.r,,1.000 796. 900 390 0 0 00 79€>,400 1+90. 000 79€,,600 590~ 000 798,200 690 •. 000 -- - - -

-GR 798.900 790.000 eoo,1+00 .890, 000 SOll,.'100 990,000 806,500 1090. 000 0.000 o. 0 0 0 

• NC o 07 0 ,070 , 035 0 0 0 00 0 0 00 0 0 • 0 0 0 0 0 00 0 0, 0 0 0 0,000 Oa1l00 • - -- - ---~- -- - ... 

• Xi 5,510 0,000 o. 000 0 0 000 1,000 1,000 1•000 o. 00 0 0,000 o. 0 00 • X3 10.000 1.00 ~ a. ooo a.ooo 0 • 00 0 o. 00 0 0 • 00 0 797,700 797.70(1 o. 0.00 - ------ -- --

• Xi 5.60!! 1·3,0•1 □- 263. OOlJ 336, OOll 75,000 75,000 75,000 D, 0 a 0 o. 000 - Oo OlJQ_ ---- - ---- - - • 
GR 805o5UO 'loOOO 800,300 100.000 ?98,B00 129,000 792,900 22'3. 00 0 7'l1,200 263.000 

• GR 791.200 263oll00 789,700 264.000 790,400 283,000 769,500 2.s~.000 787,300 301,000 • GP, 7 !J7 • 3 0 0 311,il!JO 1 87,700 32£+, 000 7 8 'l. 30 0 335,000 791,200 336,000 791,2'00 3360 0 00 - - -------- -- -
GR 797,300 34 o. 00 0 796,900 390,000 799,920 510.000 0, 00 0 0, 0 0 0 ,0, 000 o. 0 0 0 

• • . -- --- -·---
Xi 5.100 15,000 195,000 270. 000 525,000 575,000 575,000 0,000 0 • 0 00 o. 0 00 

• GR a20.ooo 0.000 815,000 42,500 810,000 85,000 805,000 105. ODO 800,000 125,000 • GR 795.000 1600 OOil 790. 500 195,000 7138.000 232.SDO 790.500 270, 0'00 795 • 0 DO 56 7 .s.o Q_ ,-- ~ - -"•-- ---

-GR .aoo.ooo 905.000 8050 000 1017,500 810.000 1130,000 615. 000 1312,500 ll20,00•J 14'3'5,000 

• • 



• • --- ----
NC 0050 o. 0 0 0 • 038 ,, 100 ,300 0 • 00 0 0 o 00 0 o. 0 0 0 0.000 Do ODO • ET OoOOO 9 .10 0 0, 000 0,.000 o.oon O,OIJO 0, 00 0 o. 0 0 0 10100 370.100 ., 

• SEWAGE ·~REATMENT PL.AtH ., 
Xi 6. 0 0 0 17,000 50, 00 D 118c, 000 1951,000 20220000 20 :~9, llO 0 0 • 00 0 0, 0 0 0 Oo o,□ o 

• Gfi' .~o5o 700 0.0()0 793,100 40 .. 000 7910700 500000 7il9o10 0 64, 0 0 0 7119,200 73,000 ., 
GR 7890200 100.ooJ ;"91. 700 118" JOO 796.700 134.000 7'360600 200.000 797,900 300., 0100 
GR 197,700 .!iO•l,000 796,200 500 .. aoo 798,400 600,000 7'39020 0 700,000 7~8.900 800,0100 

• GR 799,700 900.0!IO 805,400 1000 .. 000 OoOOO 00000 0 o 00 0 o. 000 0,000 o. 0 ll 0 ., 
NC .oso .03 5 • !i35 o.,, 000 0.000 00 0 0 0 0 • 00 0 0,000 o. 0 0 0 0,0100 

• ., 
X1 7. 0 0 0 140000 163,000 211 .. 000 21880000 23120 000 21138,00 0 o. 0 0 0 OoOOIJ o. o ,a o 
GR 8100500 o. 0 0 Q 799,500 1,rn.,ooa 791.600 163. 00 0 7'31070 0 163. 000 790.300 180.000 

• GR 7119,600 2000000 ;"93. 300 210., 000 793.000 211,000 7'37,000 300. 000 7ci9.ooo i.oo. ODO ., 
GR .900. 300 500ooo:i 301,400 600.,000 8 0 2 • 20 0 6400000 3'.L1.51JO 671,000 0.000 o. n 10 o 

• Xi 7 .100 n.ooo 0, 001) o .. 000 560,000 <+15•00 0 500,000 0.000 0.000 0, 0 IO 0 • 
NC o or. o 00 35 o. 00 0 "3 00 ,500 o. 00 0 0 • 00 0 o. 01)0 o. 000 0,0100 

• • 
BRIDGE STREET BRIDGE OUTLET GUARD RAILS ASSUHEO BLOCKED 

• Xi l!, 0 0 0 190 000 r.ae. ooo 562,, 000 3900000 2900000 3!;0.000 o. 00 0 0.000 o. 0 0 0 • 
X3 10.000 OoOOO ll, 000 0.,000 0000·0 00 0 0 0 o. 00 0 8010500 ;~01,500 0 • 0 00 

• GR 810.850 J 0 0 0 0 804. 40 0 100 .. 000 8000600 200. 000 7'38,900 J:u □ ,O•JO 796.500 400,000 • GR 7 940 10 ll 486,·000 790,800 4'38c,OOO 78901.00 50 3, 0 0 0 7'31,500 5;23. 50 0 791,800 525. 0 GO 
GR 191. 500 5260500 790. 100 536.,000 790.100 55501100 7920900 562.000 792.900 564,000 

• GR "!'97. 700 5,850000 301,100 650., 000 !307.400 700,000 6:L2o560 8,00. 000 0,000 0.000 • SB , '3 00 1 o 50 □ 2. 930 a .. ooo 71,900 30000 8:L0,200 0,000 790.700 790.7 00 
NC .035 .o 3 ~ • 035 o .. 000 0,00.() 00 00 0 o. 00 0 o. 0 0 0 o. 0 0 0 o. 0 00 

• • 
BRIDGE STREET BRIO;E INLET GUARD RAILS ASSUMED BLOCKED 

• Xi 8,500 20.000 :.as, ooo 562., 0 00 4 5 o 30 0 45.300 l+5 o3D 0 u.ono 0.000 o. 0 00 _ ---- __ , • 
X2 o. 0 00 il,000 1, 00 0 801 .. 500 801..050 o. 0 00 0, 00 0 o. o ~o 0.000 00 0 00 

• X3 10.000 0.000 0, 00 0 o .. 000 0 o 00 0 o. 0 00 0 • 00 0 a-01.soo 8030700 0,000 .i 
BT 20.000 o .. 00 0 !HO. 900 0" 000 100.000 804. 300 0 • 00 0 200.000 ,801,500 o.oo □.-----·-- --
BT 300,000 6010050 Ii, 00 0 i.00 .. 000 802,000 o. 0 0 0 4136.00 0 a..02. 000 o .• 0 0 0 486, 0100 

• BT 8050900 0.000 l+t\80 000 805., 'lOil o. 00 0 4S8,000 8·05,90 0 8 01,SQ0 5,0 5, 0 0 0 1:-060100 ., 
BT 801,700 5230500 506,600 801,.900 526,500 8·060300 81)1. 90 0 536.000 Jgii6,400 ao2.1,oo ____ ·--- _. 
BT 562,000 11()6,700 8 0 2. 30 0 562,,000 806,700 o. 0 0 0 5154,000 8,06.91)0 0,000 5640 Q;OQ 

• BT 803,900 0,000 600. 00(1 8 OJ+., 700 0.000 700.000 807. 10 0 n. oo o soo.ooo 812,600 ei 
BT 0.000 o .. 0 0 0 o. 1)00 0 ... 000 0 • 00 0 0 • 00 0 0, !JO 0 Do 00 0 0.000 0.0100 ·-
GR 8100000 OoOOO 604. 7011 100 .. 000 801,100 20 o.uoo 799,300 3:00. O•JO 7980300 i.00.000 

• GR 795. 80 0 !+86.000 7 95. 80 0 486 .. 000 791. 40 0 486,000 7,91.i.o o 4,B8o'il00 789.900 50;o000 • GR 7900 10 0 523-a 50 0 790. 100 526,.50'0 790.100 53 6. 0 0 0 791.300 562. 000 791,301) 562, 00 □-- ·-- - -- --
GR 795oeoo 561+, 0 0 D 795,800 564" 00 0 798,800 600,llOO 807,000 7'0lJ, 000 812,500 soo. ono • ET 00 o o o 9 0 10 0 0, ll0 0 o .. 0()0 0 .oo 0 0.000 0, DO 0 ll. 0 00 390,100 799. 1 00 • - . ---· - --

• Xi 6060() 1),000 0, 00 0 o .. 000 85 ,OOil 8 8 o 00 0 75,000 0,000 :0, 000 (j, 0 00 • NC ,040 D 05 Q 0, 00 0 ,. 100 • 300 00000 0 • 00 0 o. 000 0 • 01) 0 o, o o o 

• 1947. FLOOD HIGH WAlrER MARK EL 7 980 !; 2 530 FT UP~TREAM SECTION 9,0 • ' , --- --,......-·-- - -· 

• • 



• • 
Xi 9o 001J 10.000 116,000 1B4o O'lO 455.000 1,,72.000 400,000 0. O<JO 0.000 0 0 0 0 0 
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APPENDIX D 

04/26/78 L021 SBd4282 
04/26/7!> LQ21 SBB42B2 
Ot./26/?B LQ21 SBB4282 
04/?5/78 LQ21 S88 4282 
04/26/79 LQ21 S984282 
04/26/7B LQ21 S384282 
04/26178 L021 SoB42B2 
04/26/78 l021 S8B4282 
04/26/78 LQ21 S884282 
04/26/79 L021 S834282 
04/26/78 LQ21 S984282 
04/26/76 LQ21 S8842B2 
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• 
le • 
• Q~•·~~~.¥44¥~4~4•¥~•¥¥~¥~¥++¥+¥~~•~4·~~~~~·~··~~~ ► • 

HEC2 REL:;:ASE DATED NOV 76 UPDATED AUG1977 • ERROR COR.fi. - 01 i O ;2 

• MODIFICATI CN - 50;,51,52,53 
~~~~ ♦~49~¥~~~a•~~~~~n••A•~~J~~¥¥·¥~~~~~~•~•~•~-~~~~ • 

• . c • Ti 1375 FLOOD 
79?.,11 (3 • T2 DISCHARGE .1395 CFS STARTING EL 

T3 LOlJKIIIG GLASS RIVER • 
• Ji ICH':CK INQ NINV IDIP. STRT METRIC HVINS Q WSEL FQ • 0, 2, ~ . 0 • 0.000000 o. 00 0,0 1395, 7':12, 11LO 0,000 

• J2 NPROF IPLOT PP.Fil S XSECV XS~CH Ftl ALLDC IBW CH NIM I TR~; E • 
• 0,00J 0, 0 Oil o. 00 0 o. 0 00 o.oor • ':l lJO 0,000 (1,000 0,000 0. 0 0 0 • :-IC , 07 0 "070 • 0 30 , 100 , 30 0 0,000 0, 00 0 0, 0 00 0, 0 0 0 o. n no 

• • Xi 1~000 25 .. 000 551,000 61>?,000 0,000 0,000 0.000 0,000 O,OOJ 0. 00 0 

•• GR 805.+00 0,. 0 0 0 803,400 100.000 800,200 2!00,000 r97,500 300,000 795,500 400,000 
GR 7 95,300 500,.000 795,500 551,000 786,700 571,000 7'85 ,000 ;32.000 7B5,000 604,000 •· GR 785,300 622 .• o 00 786,.700 638.000 7il7 ,600 61.12, ODO 7'89,800 700,DOO 790,500 783,000 

• GR 794,500 795 .. 000 795,100 842, 0 00 795,100 866,000 i'95 .100 872,000 795,100 967,000 
GR 795,100 999 .. 000 795,100 1100.000 79':: ,10C 12no.ooo i'97,200 1300,000 799,1+0) 1350,000 • NC 0, 00 0 0" 0 0 0 ,035 0, 0 0 0 G , 0 O 0 0.000 0 , 0 0 0 0,000 0,000 0 • 0 0 0 

• • X1 2 ; J D-0 - -
25.,DOO 326,000 555,000 e12.ooo 938. 000 E175.000. . ti.DOD 0.000 o: oo d 

• , GR 806,000 O,, 000 !304,100 100.000 eo.3 .. 7 □ 0 200.000 003. 300 258.000 801.50~ 273.000 
GR 801,400 299 .. 000 8 0 2. 40 0 320,000 802,900 350,000 1102,400 <+00,000 793,800 500,000 • .GR 793,100 516 .. 000 787,100 5U,,O 00 7,g.4 ,90 ~ 535,000 i'84,400 

-
536,000 78-5, 400 51>9,000 

• :; R 787,100 555,.000 789,400 568, 0 00 789,200 61~6.000 7'B9.900 700,000 792,700 800.000 
GR 7 92,. 2 0 C 900 .. 000 794,900 1000.000 796,200 1100.000 7'98, 200 1200,000 801.4D0 1350,000 
NC - • o1u "0 7 0 , 0 31) ~1.000 0.000 0.000 0.000 o.oilo 0.000 0, 0 0 0 

'' ·:•· 
' . 
' • ··• Xi 3 " 00 □- - 20" 000 367,000 ti-41::, 0 0 0 11' 7':: .oo 0 15 62,000 1:138: ooif 0, 0 0 0 0, 0 0 0 0; 0 0 0 

•. GR 806,600 0" 0 0 IJ 802,500 100,000 80,2. 90 C' 200,000 8,03.300 305,000 790,300 34e,ooo 
:;R 787,900 36 7" 0 0 0 785,100 3si... o oo 78 15 ,501) 393,000 786,100 414,000 767,900 44 1, 0 0 0 ··1 Gil 791.,600 458 .. 000 791.800 500,000 790,000 6,00, 000 7'B9.100 700,000 790,100 801,000 

• GR 7 91., 0 ~ C 841 .. 000 799 ,fl 00 877,,ooo 801,800 1000,000 :103,700 1100 ,000 8 06 , 9 0 0 1200,IJOO 
NC ,, J70 ., 0 7 0 ,035 IJ,000 0.000 0. 00 0 0, 00 0 O. 0 00 0.000 0,0!JO ·., . 

• ', Xi t,,.QOO 19.000 1000.000 106F,OOO 1250,000 1312,000 1~112. 000 0, 0 00 0, 0 0 0 0, 0 0 0 
GR -· -a o5 .,foo ·- o .. oou 802,600 100:.-0 00 80:1,600 2IHJ,000 - 91 iJ 2-, 60 0 

. -· 
300 .o □ 0- 801,600 400,000 • l 

i GR 7 99 .,900 500 .. 000 798,300 600,000 793,600 7100,000 7'92,200 600,000 792,200 900,000 
• , GR 789 .. 900 1000 .. 000 788, ... 00 1007,000 786,300 1024,000 1'86.300 1.0 43,000 789,300 1060,000 

GR · 190 ,;:.·o o ·10E-s;,,o·oo · · 790,e-oo 10 75,000 797 • 0 0 0 i11oe. ooo ao1,50·0 113B,OOO 0.000 -o .- □ o o -·- . . . 
,. ' •.. , •• • ~ l 1 

., ,, ..• , 

. -,- -· .. .... ,., _..,-,.,•e•-.•-••,..••••••• - .._, ..... ' ..... - ... .. .. 



•• •• --

• X1 I.+. 7 00 18,000 655,000 935,000 18 75, 0 0 l' 2375,000 2125,000 0, 0 00 0,000 0, 0 0 0 • GR 810,000 0,000 soo.ooo 436,000 7 9R., 320 530,000 7 97. 42 0 E,56,000 798,E,60 E,f,Q,000 
GR 791.+, 7B0 755,000 793,420 6G5 ,0 00 790,000 8 54,000 789,930 855.000 788,000 864,000 

-• GR 7 8 6, 32 0 8.35,000 787,420 910,000 790,000 935,000 791,120 946,000 792,720 955,000 • GR 792,320 1105,000 600,000 1261,000 810 .ooo 1f>'l9, 0 0 0 0, 00 0 0,000 o. 00 0 0 , 0 0 0 
NC 0, OOIJ ll,000 0,000 ,300 ,SDO 0,000 0 , 0 0 0 0,000 0, 0 0 0 0. 0 0 0 

• • Xi 5, 000 21,000 263,000 336,000 301,000 <+27,000 365,000 0,000 0,000 0,000 
. . \( :,: 1n.·-nn 0.000 OvODO n_nnn OvOOD 0 • 00 0 0,000 797,3!!0 797,300 0, 00 0 

• - GR 
- - ......... .......... ..., -v • 8 0!;', 50 0 0.000 800,300 100.000 797.100 129,000 792,100 229,000 791,300 2&3.000 

GR 791, 300 263,000 790,700 264,000 7{19,300 276,000 7 88. 40 0 292,0IJO 787,400 315,000 

•- GR 789,300 335,000 791,700 33t',OOO 791,700 336,000 796,900 390,000 796,!tOO 490,000 • ti R 796,600 590,000 798,200 690,000 7 98, 90 ~ 790,000 900,400 330,000 800,800 990,000 
GR 806,500 109 0, 0 0 0 0,000 0,000 0,000 0,000 0,000 0, 0 00 0,000 0, 0 0 0 

• NC , O!+ 0 ,040 ,020 ry,ooo 0,000 0, 00 0 0, 00 0 0, 0 00 0,000 0 , 00 0 • 
• SHAVEY ROAD BRIDGE OUTLET • X1 !:',ulO 0,000 0 ,0 0 0 ai.ooo 1,000 1,000 1,000 0. 0 0 0 0 , 0 0 0 0,000 

• )( 3 10, 00 0 0, 00 0 0,000 1),000 0,000 0.000 D, 00 0 7 97,300 797,900 0, 0 0 0 • SB 0, 00 0 1,500 2,930 0, 0 00 68,700 0,000 473,400 , 3 2 0 788,500 735,500 

- -• SHAVEY EOOD BRIOiE INLET .. 
• )(1 5,500 240000 ?63,000 336,000 21 • 0 0 I' 21,000 21,000 0, 0 0 0 0, 0 0 0 0, 0 0 0 • 0, 00 0 D, 0 0 D 1,000 • X2 795,180 796, ,.or 0.000 0 ,00 0 0,01)0 0,000 0, 00 0 

)( 3 10,000 0,000 0.000 0, 0 00 0,000 0,000 0. 00 0 737,600 79&,lt-00 0,000 

• BT 24, 00 0 0,000 805,500 0,000 11)1), 000 800.300 0,000 1 29. 0 00 798,800 0. 0 0 0 • BT 229,000 797,600 0,000 263,000 797,900 o. 00 0 263,000 797,300 795,190 2&<+,000 
3 T 797 • 900 795,160 283,00L 797,BOO 79~.150 2!',5,000 797,aoo 795,1!30 301,000 797,BOO 

• BT 795,180 311.000 797,800 795,180 32L,00C 797,SOO 7 9 5 , 18 0 335.000 797,700 795,180 • 3T 336,000 797,160 795,160 336,000 797,80{) 0, 0 0 0 340,000 7 97, 7 IJO 0,000 390,000 
Bf 19r, .roo 0,000 490,000 796,1+00 0,000 590,000 791,600 0, 0 00 690,000 1<:JB,if>O 

• 3T 0 • 0 0 O 790,000 798,900 (),000 890,000 800,400 0 • 0 0 D 330.000 900.300 0,000 ,. 
BT 1090,000 60E>, 500 0.000 r·. o o o 0, 00 0 0.000 0,000 0,000 0,000 0,000 

' GR 80S,500 0.000 800,300 100,000 798,800 129,000 792,900 229,000 791,200 263,000 

• GR 791,200 263. 1)00 789,700 2 64, 0 0 D 790,400 233,000 769,500 285,000 787,300 301,000 • GR 787,300 311,000 7B7,700 32L.,OOO 789,300 335,000 791,200 33&,000 791,200 336,000 
GR 797,300 340,000-· 736,900 390.000 796,400 490. 00 0 796,600 590,000 798,200 690,000 

• GR 798,,00 790,000 800,400 890,000 800,800 990,000 30!:>,500 1090,000 0,000 0,000 • NC , 070 ,070 ,035 0, 0 00 0 • 00 0 0.000 0 , 0 0 0 0,000 0 • 0 0 0 0, 0 0 0 
-

• )(1 5, 510 0 • 00 0 0.000 n. o o o 1,000 1,000 1,000 0,000 0, 0 0 0 o. o a o • X3 10 ;[ 0 0 o~·oo □ - 0,000 0,0')0 0,000 0.000 o·. oo o 797,700 797,700 0, 0 0 0 

• • ~· - c::: c. n n ◄ 0 nnn ?!:.7 nnn -z7.c. fl n n ?t::: nn n 75. 00 0 7t::: on o n n .-,n n_onn n~_nn1' 
I\ i ;.". u u u .J..t..'OUUU "-UVOUUU .,..., .. ,. u u u f __, .. WV V I ~ ■ 1,,11 U '-' u. u . .,.., u • u u,., \J. u ...... ., ~: 8 0 5, 300 0 • OD 0 800,300 100.000 791: ,B 00 129,000 7 92. 90 0 229,000 791,20] 263,000 • 7 91, 20 D 263,000 739,700 26L.,000 790,400 283,000 769,500 285,000 787,300 301'.000 

,, GR -- 787 ;300 311, □ o-o-•· 7·a 7. 10 o 32"',000 789.300 335,000 191 .'ioo 33&:ooo 791,200 330.000· 
.,. GR 797,300 340,000 796.900 390,00ll 799,92~ 570,000 0, oc 0 0 • 0 0 0 0.000 0,000 • 
• 1975 FLOOD HIGH WATER HARK EL 794. 9 83S FT UPSTREAM SECTION 5,7 • 

,1 X 1 · ·~ ;·1o'ii' ·1i:,,iJoo 19~.ooo 210·. 000 525,000 575,000 575,000 0, 0 00 o.iJoo o·. o o o 

• ? GR 820,000 0,000 . 815,000 42,500 810,000 85,000 805,000 105,000 800,000 125,000 :e 
' ',(: 



• • - ---- -

• GR 795,000 160,000 790,500 195.0 00 788.000 232,500 790,500 270,000 795,000 5'l 7, 5 0 0 • GR soo, aoo '305,000 805,000 1017,500 810,000 1130,000 815,000 1312,500 820,000 11+95,000 
NC , 05 0 o. 000 .o 38 .100 , 30 0 0, 0 0 0 0 , 0 0 0 0,000 0 , 0 0 0 0. 0 0 0 

• ET 0, 00 0 9,100 0 • 0 0 0 l',000 0 o 00 0 0.000 0 , 0 0 0 0, 0 00 1,100 370,100 • 
e:. SEWAGE TREATM::NT PL~NT • 

Xi 6,000 17.000 50.000 118,000 1951,000 2022.000 2089,000 0.000 0, 0 0 0 0,000 

• ~R 805,700 0,000 793,1CO l+D,000 791,701) 50,000 789,100 64,000 789,200 73, 0 0 0 • GR 789,200 100.000 791. 700 118. 000 791:,, 700 134,000 796,61)0 200.000 797,9ll0 300,000 
GR 7 97, 70 ll 400,000 796,200 5on.010 798,t+OO 600,000 799,200 700,000 798,900 600,000 

• GR 799,70G 900,000 B05,l+OO ·1000.000 U o O O 0 0,000 0,000 0, 0 00 0.000 0, 0 0 0 • t-lC o O, 0 ,035 .o 35 0 ,0 0 0 0,000 0, 00 0 0 • 0 0 0 0, 0 0 0 0.000 0, 0 D 0 

• Xi 7,00ll 14, 0 0 0 163,000 ;_,1~.000 2188, 0 0 0 2312,000 2188,000 0, 0 00 0,000 0-, 00 0 • 
GR 810.500 0,000 799,500 101], 0 00 791,600 163,000 791,700 153,000 790,300 180,000 

• GR 789,800 200,oJOO 790,300 210, 0 D 0 793,000 211.000 797,000 300,000 799,000 400,000 • GR ao o • 30 c 500,000 301,l+OO 60~.ooo 802,200 640,000 811,500 ~71,000 0.000 0,000 

• Xi 7,100 0,000 0,000 o. 0 00 5F.,O, 000 415,000 500,000 0, 0 00 0,000 0,000 • ~c • 01+ 0 .o 3 5 0,0DO , 3 00 ,5 D (' 0, Oil 0 0,000 o. 000 ll,000 0, DO 0 

• • 
BRIDGE ST~EET BRIDGE OUTLET GUARP RAILS µSSUHED BLOCKED 

• Xi e. oo o i9,000 4'38,000 5 6? .o O 0 390.000 290,000 350,000 0, D 00 0,000 0, 0 0 0 • 
)(3 10, 00 0 0, 00 0 0.000 ll,000 0, 0 0 0 0,000 0,000 801,500 8 (1. 5 0 0 0, 0 0 0 

• GR 810,,60 0,000 804,400 100,001) 80(,600 200,000 798,900 300,000 796,500 l+00,000 • GR 791+.100 486,000 790,800 488•.0 00 769,400 503,000 7 91. 50 0 523,500 791,SOO 525,000 
GR 791,; 00 526,500 790,100 53,E,,OOD 790,100 555,000 792.900 5o2,DOO 792,900 564,000 

• GR 797,700 585,000 801,100 050-,000 807,l+OO 700,000 812,560 8 00.000 0,000 0, 00 0 • SB , 900 1,500 2,930 0, 0 00 71,900 3,000 310,200 0, 0 00 790,700 790,700 
NC .·03 5 ,035 .035 o. 0 00 0,000 0,000 0 , 0 0 0 o-. 0 00 0,000 0, 0 0 0 ., • BRIDGE STREET BR1DGE INLET GUARD RAILS ASSUMED BLOCKED 

•: Xi B, 500 20,000 488. 000 562,000 45,300 !+5,300 45,300 0, 0 00 0,000 0, 0 0 0 • )( 2 0, 000 0,000 1,000 801,500 801,05~ 0,000 0,000 0, 0 00 0,000 0, 0 0 0 

., )(3 10,uOO 0 • 000 0.000 0 .o O 0 0.000 0, 0 0 0 0,000 301, 5 00 903,700 0, 0 0 0 • ,. BT 20,000 o. 000 810,900 0 ,0 0 0 100.000 S 04,300 0, 00 0 200,000 801,500 0 .oo 0 ... 
.. BT 300.lJOiJ 801,050 0 o 00 0 400:,0 00 802,000 0 .-o O 0 486;000 s o·t. ooo 0, 00 0 486,000 

- -· ·-~ 
l, 

• , BT 805,300 o. o o·o 488,DOO 805',900 0,000 t.BB,000 B05,900 801,S 00 505, 00D 806,100 

BT 301,700 523,500 806,600 801,900 526,5 □ e 806,300 301,900 536,000 806,l+OO 802,100 
,. 

' BT 562,0 □-o- 806 .1·00 3 02, 30 0 56'2, 0 00 806,700 0,000 5 &4, 0 0 0 806 .300 0,000 551+,000 
,, BT 803,300 0 • 0 0 0 600. 000 804,700 0, 00 0 700,000 607,100 0, 0 0 0 800,000 812,600 

., , BT IJ,000 0,000 0, 00 0 0,000 0, 00 0 0. 00 0 0, 00 0 0, 0 0 0 0,000 0,000 • GR 810,000 0, 0 0 0 804,700 1 oc, 0 0 0 f 01, 10 0 200,000 799,300 300,000 798,300 
-·. --·1+00.000 

' •. , GR 795,800 486,000 795,800 !+86,000 791,400 t.88,000 731,l+OO 4~8.000 789,900 505,000 

I ' G"R ·- 790,iOC 523,500 790.100 5 2f.,, 5 0 ll 790. 100 536,000 791,300 562,000 791,300 552,000 ,. 
GR 195;Joo 564. □-o □ 795,800 564,000 7'38,800 600,000 so·1.ooo 700,000 B 12,500 800,000 

> > 

• ,, ::T 0,0D0 '3,100 0.000 0.000 0,000 0,000 0, 0 0 0 0. 0 0 0 3'l0,100 799,100 • : . ' 

•. ,Xl 8,600 0,000 0, 00 0 0.000 85 • 00 0 88,000 75 , 0 0 0 0,000 0,000 0, 00 0 
• oi. o • □ 5 a 0.000 • 1 0 I) , 30 0 0, 00 0 0, 00 0 0, 0 00 0,000 G, 00 0 

,. 
, NC •' 

• 
' q 

, .•. ,. 1. 

. ' ,:. 
>' ,l I 
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• )( 1 
GR •• :; R 

·:ic 

• 
• Xi 

GR 
GR • GR 
GR 
GR 

·-· NC 

•. Xi 
GR 
GR • GR 

• )( 1 
GR 
GR • GR 
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• 
• 
• 
• 
• 
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1975 FLCOO HIGH WllTE?. MAP.K EL 797,19 530 FT UIPSTP.EAM SEC1rION 9,0 

9,000 
810,200 
790,BOO 

-~35 

10,000 
0,000 

146,000 
,060 

116,0~0 
799,000 
790,500 

, 0 38 

1975 FLOOD HIGH WATER HARK 

10,000 22,DOO 397,000 
810 0 90 0 0, CIOO 3 04,f, 00 
soo. :300 201.0100 800.300 
793,•!+00 397,(100 790.300 
790,JLOO 450, CID 0 793,400 
800,1;00 800,0100 811,600 

0,000 o~ 0100 , 0 35 

11,DOO 12, (100 3{>3,000 
s12.r oo 0,000 e.oo.aGr 
794,j,00 363,CIOO 791,400 
801. ,90 0 600,CIOO 812,400 

12,IJOO 13, CIOO 160,000 
825,<;0Q 0,0100 aoo.oao 
7'90,,!50 198,000 791,550 
798, 'l5 il 460,0100 800,000 

0, 00 0 O,CIOO 0.000 

184,1000 
24,000 

161f>, 000 
.100 

455,,000 
795 .. 30() 
792 .. 200 

.. 300 

,.7,i,000 
47,000 

18L,,OOO 
{1,000 

EL 797,9 1310 FT UPSTR!AM SECTION 10,0 

ll.58, 000 8 75 ,, 0 0 0 112!;, 00 0 
7f,,OOO Ii 01., 10 0 9 0, 0 0 0 

237,000 e.00 .. 900 288,000 
403,000 792 ,,500 419,000 
4511,000 794 .. 400 500,000 
900,000 0" 0 0 ~ Cl ,00 O 

o_. 0 00 -0,,000 0,000 

ll.24,IDOD 1812,,000 1750,000 
1or.iooo 796 .. BOll 200.000 
3 6'3, IQ O Q 790., 60 0 3Bf►, 000 
700,000 O., 00 D 0.000 

227,000 1562" ODD 150(1,000 
35, 1000 797.,7~0 60,000 

221',1000 794.,650 227',000 
524,000 810,,000 eo~;.ooo 

0.1000 0 "00 0 (1,000 

400,000 o. on o 0.000 
795,500 94,000 ?92, 200 
795,100 2oi...ooo B10,600 

0,000 0.000 0,000 

10 E,2, 0 0 0 0,000 0,000 
8 0 0 , 90 0 126,000 EI00,300 
794,500 313,000 795,800 
79,1.100 431,000 790,100 
~00,000 600,000 ll02,900 

0. 00 0 0,000 0,000 
0. 00 0 0, 0 00 0.000 

1875,000 0. 0 00 0,000 
796,400 3 0 0, 0 00 795,500 
794,100 424,0IJO i'94,900 

0 , 00 0 0, 0 0 0 0,000 

1562, 000 0, 0 0 0 0,000 
794.450 160,000 791,250 
794,850 260,000 i'95,550 

0,000 0, 0 00 0,000 
D , 0 0 0 0, DO 0 0. 0 0 0 

0 , 0 0 0 
116,000 
234,000 

0 , 0 0 0 

0,000 
165.000 
376,000 
442,000 
700,000 

0.000 
0. 0 0 0 

0,000 
358,000 
500,000 

0 • 0 0 0 

0,000 
171,000 
360,000 

0,000 
a. oo o 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

:, . 
3 

, . • 
• 
• 

,, ··• . ' 
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I 

l .• 
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<> PROF 1 
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0,00 
• OCI0182 

•sECNO 2,000 

7,11 
Oo 
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1938, 
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2 
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3, 
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.30C 

• 3470 ENCROAChHENT STATIONS= 

SE\.IAGE TREATrtENT PLANT 

• 
• ., 
• 
• 
• 
• 

6,00 
1395. 
1, 19 
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TWA LEFT/RIGHT 
Ei.HIN SST~ 
TOPWID ENOST 

801,50 

,00 -790,80 
76, 792,90 

• 
• • 
e 

·• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

'' • 
·• 
·,· •• 
• 
• 

, .• 
f • 

• :. 
'' 



., 
• 
• 

1. 47 
, 0 0 0 3 27 

SPECI,~L BR.:iDGE 
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350. 
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ROLEN 
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2 

811< C 
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., 032 
u 
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Q 
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0 • 0 0 
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78 g, 40 
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1395, 
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0 
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• 032 

0 
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0 
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INTRODUCTION 

The river under study is a 3.0 mile reach of the Looking Glass River within 
the corporate limits of the City of Del1itt, County of Clinton, Michigan. 
The study reach extends from Herbison Road to the eastern city limit. 
Figure 1 shows the study reach which is crossed by two bridges and has 
an average bottom slope of about 1.9 feet per mile • 

FLOOD FLOWS 

The closest USGS gauging station downstream of DeWitt is near Eagle. Both 
the historic floods (Reference l} and the synthetic floods (Appendix A) 
are available at this gauging station. The discharges at DeWitt were 
computed using the relationship (Reference 2) • 

( ~witt l 0.886 = QDeWitt 
Q 

( 1 ) Eagle Eagle 

Where Ax = Drainage area at Location X 
Qx = Peak Flow at Location X 

The drainage area of the Looking Glass River near Eagle is 281 square miles. 
The difference in drainage area between the downstream and upstream limits 
of the study reach is about 9 square miles. The drainage area at the DeWitt 
Sewage Treatment Plant, which is midway through the study reach, is about 
234 square miles and is used as AoeWitt in Eq. 1. Therefore, the increase 
in discharge due to the local runoff between the downstream and the upstream 
study limits is neglected and the same discharge, ODeWitt from Eq. 1, is used 
for the entire 3 mile reach • 

Historic Floods: High water mark elevations are available for the 1947 and 
1975 floods in the Looking Glass River. The backwater hydraulic model is 
calibrated and evaluated for these two floods of record. 

Synthetic Floods: The 10-, 50-, 100- and 500-year floods at the gauging 
station near Eagle were supplied by the Michigan Department of Natural 
Resources (Appendix A). The floods at DeWitt were used in the calibrated 
backwater hydraulic model to estimate the flood elevations at different 
locations in the study reach, 

Table 1 shows the historic and synthetic floods at DeWitt. These values were 
computed using Eq. 1 • 

3 
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Flood Frequency 

l O Year 
50 Year 

100 Year 
500 Year 

1975 Flood 
1947 Flood 

TABLE l 

Discharge 
( cfs) 

1845 
2567 

__ 2865 
3570' 
1395 / 
2430 

EVALUATION OF THE HYDRAULIC MODEL USING HIGH WATER MARKS 

792.91 
794.05 
794.48 
795. 38 
792.ll 
793.86 

Water surface profiles for the floods of 1975 and 1947 were computed to 
calibrate the hydraulic model. Peak flood flows were recorded by the 
USGS stream gauge near Eagle, Michigan and reduced by 15% for the DeWitt 
city area using Eq. 1. Three high water marks for the 1975 flood and 
one high water mark for the 1947 flood were found through meetings with 
City Officials, door to door investigation and from the files of the 
Michigan DNR. The HEC-2 computer output for the 1975 and 1947 floods 
are given in Appendix D. 

5 .,__._ C,,y,., "' :t, 
C-• r,/r Aft;_ , .,.._p 
f,'-.,.. H ,w . ~ , 

For the 1975 flood. the computed water surface profile matched all three 
marks within 0.15 1

: The computed water surface· elevations for the 1947 
flood, the largest on record, under 1978 conditions, was found to be 
within 0.60' of the original mark. This difference in elevation may be 

+IT\.= 7 
• 

due to -a·ny-OTie-or-a-combi·nat i·on of the_ following: l) Jl.i gher __Man~i ng _ !: i:,-z "'/1/'!:~L 
roughness values at present than in 1947, confirmed by Mr. Orla E. McGuire;· -~ ,,, 'J ,.,_ 
DeWitt City Engineer 2) changes in bed elevation 3) replacement of 
Bridge Street bridge 4) landfill. S ,.. A ~ I 1 -
· 12 e. rr--7 """'V..,..,,,,,, m~n -rs ·• 

WATER SURFACE PROFILE COMPUTATIONS L·r;~e -~1. l2c. To::::; f he lc,?o 

Using the calibrated hydraulic model, the 100-year flood elevations were ' 
computed under the existing conditions. The detailed computer printout 
of the 100-year flood water surface profile computations are given in 
Appendix E. The 100-year flood plain under the existing conditions is 
shown in Figure l. Water surface profile computations were also made 
for 10-, 50- and 500-year floods under the existing conditions and a 
summary printout is shown in Appendix F. The 10-, 50-, 100- and 500-year 
flood profiles are shown in Figure 3 • 

4 



• 

• 

• 

• 

• 

• 

METHOD OF ANALYSIS 

The HEC-2 Computer Program developed by the U.S. Army Corps of Engineers 
was used to compute water surface profiles (References 3, 4 and 5). Cross 
Sections (Appendix B) used in the analysis were obtained from: l) field 
survey, 2) U.S. Army Corps of Engineers FPI report data (Reference 6), 
3) fabrication using USGS 10' contour map in conjunction with field 
inspection (Reference 7) and 4) repeating few cross sections as required • 
Cross section locations were chosen from field inspection and according to 
the guidelines suggested by the HEC-2 training documents. Cross sections 
have been plotted in the computer printout in Appendix E. 

The "Manning'' roughness factors chosen from field inspection are based on 
values listed on pages 110-113 in Open Channel Hydraulics by Ven Te Chow, 
(Reference 8) and the Soil Conservation Service Publication, Guide for Selectin 
Roughness Coefficient "n" Values for Channels by Guy B. Fasken Reference 9). 
The rouRhness coefficients were varied to match highwater marks. A multiplier, 
FN=0.90"was used to lower roughness coefficients input on NC cards. The 
roughness coefficients for the main channel range from 0.027 to 0.034, while 
for the overbank areas the coefficients vary between 0.032 and 0.063. The 
values selected represent winter/spring conditions. 

The contraction and expansion coefficients used for valley sections were 0.1 
and 0.3 respectively. At bridge crossings where the transition is more 
abrupt, coefficients of 0.3 and 0.5 were used. The Shavey Road and Bridge 
Street bridges- were prepared for the special bridge routine model. Bridge 
coefficients were chosen according to the HEC-2 training document, Application 
of the HEC-2 Bridge Routine (Reference 4). The bridge sketches are given in 
Appendix C. 

STARTING POINT 

• A rating curve for the starting point, Cross Section l, was computed from conver
gence profiles. Approximate elevations at a section 2.2 miles downstream 
from Cross Section l found from the slope area procedure were used to compute 
elevations at Section l by backwater analysis. Profiles with starting 
elevations ranging from 1.0' lower to 1.0' higher than the slope area 
elevation converged within 0.15' for 1350 CFS and 0.07' for 5000 CFS at 

• Cross Section l. For the 100 year flood the profiles converged within 
0.21'. Figure 2 shows the rating curve at Cross Section l. The starting 
elevations of floods studied in this report are listed in Table l. 

• FAI: 0.9s 

• 

• 5 
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• 
At the Shavey Road bridge the 10-, 50- and 100-year flood elevations 

e are below the roadway. The 500-year flood is 0.22 feet above the minimum 
roadway elevation (in the right overbank) but the flow is controlled by 
the nonnal bridge routine. The elevations of the 10-, 50-, 100-and 500-
year floods at the Bridge Street bridge are below the low steel. 

• 

• 

e 

• 

• 

• 

• 

• 

• 

SPECIAL PROBLEMS RELATING TO MODELING 

Encroachment Method 1 was used in the hydraulic model at Section 6 (I) 
and Section 8.6 (M). The modification for Section 6 was only effective 
for the 500-year flood. For Section 8.6 the modification was effective 
for the 50-, 100- and 500-year floods • 
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STATE OF MICHIGAN 

NATURAL RESOURCES COMMISSION 

CARL T JOHNSON 
E M LAITALA WILLIAM G. MILLIKEN, Governor 
DEAN PRIDGEON 

HILARY F SNELL DEPARTMENT OF NATURAL RESOURCES 
HARRY H WHITELEY STEVENS T MASON BUILDING BOX 30028, LANSING, MICHIGAN 48909 

HOWARD A TANNER, Director JOAN L WOLFE 

CHARLES G YOUNGLOVE 

-~a TU '?f 
rn:IT ~ 
uu 
Sl&T[ 

Sam M. Nalluswami 
Snell Environmental Group, Inc, 
1120 May Street 
Lansing, Michigan li-8906 

Dear Mr. Nalluswami: 

December 5, 1977 

As per the request in your letter of November 2, 1977 we have made fre
quency analyses of the Grand River at Lansing (#1130), the Red Cedar 
River at East Lansing (#1125), and the Lookingglass River near Eagle 
(#11'15) gages, I have enclosed tables for the respective gages that 
summarize the various flood discharge estimates. These tables will give 
you a good indication of the range in estimates depending on how the 
frequency analysis is applied. The log Pearson Type III method was 
used with various skewness coefficients and outliers. 

The Grand River at Lansing has 76 years of record from 1901 to 1976 . 
We feel that due to the length of record the discharge estimates based 
on the computed station skew is the best estimate. This eives a 100 
year flood discharge of 19'100 cfs. 

The Red Cedar River at East Lansing has 66 years of record to 1976. 
Based on our outlier test, we feel the flood peaks for the years 1931 
and 196'1 should be dropped. Therefore, using the station skewness 
coefficient and dropping the outliers gives a 100 year flood discharge 
of 7200 cfs. When the Meridian Twp. FIS was made a 100 year value of 
7700 cfs was used at the gage. This was taken from the Corps of Engineers 
1968 FPI report. We feel the lower value is more appropriate at this 
time . 

The Lookingglass River near Eagle has 32 years of record to 1976. We 
attempted to extend the record based on the Grand River at Lansing. 
Based on the two-station comparison test in WRC Bulletin 17, the exten
sion is just adequate. With both the natural and extended record the flood 
peak for 196'1 tests as an outlier. Using the natu~al record and dropping 
the outlier gives a 100 year flood peak of 3130 cfs. The extended record 

• R1026 10/76 
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Sam M. Nalluswami 
December 5, 1977 
Page Two 

with the outlier dropped indicates a value of 3370 cfs. There is not 
a significant difference in these values, but a 100 year flood discharge 
of 3370 cfs is probably the most appropriate . 

If you have questions about our frequency analyses, please contact me, 

Sincerely, 

RW:ch 
Enclosures 
cc : Dan Morgan 

BUREAU OF LAND & WATER MANAGEMENT 
Water Management Division 

frl'dcvv0!' aJazr-
Richard Watt 
Hydrologic Studies Unit 
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Cross 
Section 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

p 

Q 

SECNO 

l.O 

2.0 

3.0 

4.0 

4.7 

5.0 

5.01 

5.50 

5.51 

5.6 

5.7 
7 

6.0 

7.0 

7. l 

LOOKING GLASS RIVER 

Oescri tion 

Surveyed valley section, starting cross section 
right overbank modified to account for slack water area . 

Surveyed valley section 

Surveyed valley section 

Surveyed valley section 

Valley section 4L)Jsed in U.S. Army Corps of En~ineers 
FP I Report 

Repeat of Section 5.01 

Surveyed bridge section at Shavey Road Bridge, do~mstream 
face, right overbank extends north to Howe Road then west 
along Howe Road 

Surveyed bridge section at Shavey Road Bridge, upstream 
section, right overbank extends north to Howe Road then 
west along Howe Road 

Repeat of Section 5.50 

Repeat of Section 5.50, right overbank modified to extend 
north of Howe Road 

Fabricated from USGS 10' contour map and field inspection 

Surveyed valley section at Dewitt sewage disposal plant 
Right bank modified using encroachment option l 

Surveyed valley section 

Repeat of Section 7.0 

8.0 Surveyed bridge section at Bridge Street Bridge, downstream 
face 

8.5 

8.6 

9.0 

10.0 
11.0 
12.0 

-Surveyed bridge section at Bridge Street Bridge, upstream 
face 

Repeat of Section 8.0 without BT cards, section raised 
.09 ft. 

Surveyed valley section 

Surveyed valley section 
Surveyed valley section 
Valley Section 55 used in U.S. Army Corps of Engineers 
FPI Report 
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APPENDIX C 

BRIDGE SKETCHES 
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1\, GR 787,300 J11~oag 71;'7~700 3z4~·0-QO 769,300 335~000 791-.200 336.000 7q1.200 336.QOO :;,, 
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u GR 795.800 486.000 795.600 ,BG.ODO M1.,oo ,88,000 · 791.,00 ,88.000 789.900 ' 505.000 10 
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!lllill!!lllilllllllllllli,11fx1111111t111111tll1~ - . 
uCT'i uc1 Ci;CC" n11,rcn imu 1:.. nonr.r~n t;e/1.V 
Iii,.:...:. HLLi..n..;L llntLl1 !1Ui ru U/ L'n!LJ./' 11n1 1964 
ER~R -:._._d}.l,02.0~!04 1 0.S.~U6 = 
MODIFICATION - 5(1

1 51~5fi":,3,54~55,56 
l!lllillllllllllllllllll!lillllllllllllillllllli!I 

C -, '. UViD. MJCHJ6AN, FIS 
E MAPLE nl'IER AT 0'/iD, MICHIGAN 
n ,.,,. . ., urr,r, .-, "'"' r,r,nr-Y. ,- •'-~Tl!nA! l"lhf 
L' lU\.1-Jt.Hn: rLUULJ rrrnr ac, 111-11Ui1HL i\Ul'f 

' Ji iCrlECK !NO NINV IDIR STRT 

0. 2. 
' 

(1. o. o.ooosoo 

t.!~ ~PROF !PLOT PRFVS XSECV XSECH 

' 1.000 1),11{1!) -1.000 0.000 u.ooo 

J3 VARIABLE (ODES FilR SUHMAR\ PRINTOUT 

' ll0.000 15,J. \)(10 200.00D u.ouo 0,0UO 

NC i).05c 0,030 r,. 040 1:, .10(1 
DT 2.0(10 2970.000 ; 297(• .000 (1.000 
Ei u.ooo 4,100 ' 6,100 554.000 

3ECTJOH A ~/HA FROM SCS 
l1 :•)3255,000 14 .000 583.000 618.000 
BR 720.00(1 50.000 716,UOO 40(1,000 
SR 70fi.BOO 595.000 708.000 bCt0.000 
GR 712.300 642.000 ?14,f:!)(i 800.t10V 

ET o.o,,o ;, 100 4,iUO 160,000 
C.J:'f'TTOH }i Ht.Nlll=Arrnffi:n 

METfilC 

(I ,1)0 

FN 

u.voo 

fl,000 

0.300 
o.uoo 

1400.00(1 

U.000 
719.000 
708. 70') 
716,000 

26~.(1(10 

Xi.I\ 

' ,, 

l 
l 
1 
mu 

HI/INS 

0,(1 

ALLDC 

o.oou 

0,000 

IJ,000 
0.UOO 

571.000 

(•.000 
554.UOO 
615,000 
Q{)I). 000 

0.000 

,\iY.!X 
l 
, ., 

llllllillllllilllltlllllllllllllllllllt 
f U.S. ARl'!Y CORPS DF ENSINEEF:5 l 
i ,HE HiORDLU5!C ENGINEER!~G CENTER I 
i b01 stcorm STREET. ~UiTE D t 

DAVIS. [AL!FORNlA 95616 I 
I (916) 440-~H•o iFTSI 448-2105 ! 
liillillliill,ilillliiliilliliiil~lilli 

liliX urn 

xnxnx 

P~GE 

THIS RUN ExECUTEfi 9 MA!' '11 12:33:Sb 

Q ~,EL FD 

(!, 7li.fl00 1),0(;0 

IBW CHNIH I TRACE 

0.(1(10 u.ooo 15.000 

o. 0(•0 0.000 0.(100 

0.000 o.oon 0.000 fJ ,(10(1 

0.000 0.000 j,00,) I) ,!_1()(! 

881. 000 0.000 {J.00(1 0.0~•~· 

(1, (10(1 0.000 0,00V ( 1• (10(, 

715.000 508. (1( 1~ 710.8(1tj 583. (11)0 
71,.800 618.001) 716.(100 631.000 
720,000 l 4(10, 00V o.~oo 0.000 

( 1 • 0CO O. 0i)(1 0.000 0,(•00 



!1 304110.00!) 17 .000 183.DV◊ 218,POO 1115.000 1115.00P 1115.000 0.000 o.r,oo o. 0(•0 
5R 720. 000 Lii. 00(1 719.000 50. 0(;0 11e.ooo 90,000 7l7.200 130.000 716. 1;00 172.000 
6ft 712.000 iB0.000 710.8(•0 183.000 708.800 185.000 708,C,(-O 200. oor, 7f<8. ),JO 215,000 
GR 712,900 218,000 714,000 2,B.000 716.000 ,:<B,OvO 716.00(, 2~7.0(10 715.5()•) 280,00U 

"" i:lii 716.00U 300.UDO 720.000 1100.oov o.,:,oo 0.000 o.oov 0.000 o.o,,o ,1, 000 

tlC 0.050 0,050 0.035 o. 30(1 0. 501} 0.000 0,000 0.0i)(i 0.voo 0.00(1 
SECi!Dri C Dfl TA FfiOH SCS 

' HOLLISTER BRiDGE, wiDTH 31.5 FT, LENGTH 5~ .. b FT 
LC 721,; FT, TOPF!D 724.9 FT 

ll J04210.000 11. 000 
I 

100.(HJO 15:i.600 100,000 1 (1(1, l)(iO 1 ,lu, nOO 0,00(1 I}• (l(hJ 0,,JjO 

GR !£6, 50il ll.000 ' 724.900 100.000 712.500 100, 00(, 710.700 1(,8,000 709.500 117 .oo,, 
SR 7(1~. 8(i0 125.000 710.200 131. 000 /1(1,?i)0 143,0()0 713.5(,0 1:,5.600 724.500 155.600 
6R 724.000 225.000 0,0(•0 0.000 0.000 tJ,000 o.oov 0,000 ,,.ooo 0.000 

9 MAY 91 li.:3~:56 PASE 2 

'1 304211.000 0.000 0.000 0,000 1.000 1.000 !.000 0.000 0.000 0. \•00 
Bl 2.000 100.000 724,900 721.30•) 155.600 724.500 721.200 0.000 0.(•00 n.ooo 

!! ~04212.000 0.000 0.000 0.1100 31. 500 31. 500 31.500 11.000 0.000 0.000 
,(2 o.oou o. ot10 (1.000 0.000 O.OOfl V.VVO 1.000 0.000 0. ~O(, 0.(100 

Xl 3(,4213,000 0,000 0.000 0.1j(!(1 1.000 1.000 1.000 ( 1.000 0.000 0.00\1 

!'" " 0.060 0.040 0.035 ( 1.uoo 0.v00 0.000 0.000 0.000 l],1.J(lQ 0.(•0u 
Ei 0.00(· 4. lf•O 4. 100 75,000 375.000 0. •)0fJ 0.000 o.coo 1).0QO v.000 

5ELTION 0 [•ATA FilOM SCS 
jJ 304330.000 18.000 1aLtioo 222.000 120.000 120.M• 120.000 o.or,0 (,.(1(1(1 0.0011 
GR 724.000 0.000 720.000 30.0jO 716.10•) 100,(100 717 .200 130.0vV 716.(11)(1 1!:,5.V1JO 
BR 714.0(,0 !70.0or 712.00(• 179.000 711.300 181.000 71u.b00 lEb.000 710.100 21)0.000 
ER 7il.800 2::0.ovo 713.700 222, 1)00 714.00~1 230.0(10 71t:.011.-1 235,000 717 .2(1(1 250.000 
GR 716,50\J 320.\100 7!6.000 340.0oO 7~0. 1)01) 1110.000 o.ouo 0.00(• 0,(100 0.000 

NC O.V60 0.0,5 : 0,\135 Q.1(:(! 0,300 0.000 0,0(10 O.uOO 0.1)(11) c,.ooo 
' ET 0.00 1J 4.100 1. 40(, 255. o,,o 3:4.v(•O ''.000 t). ,)Qi) (,,i)Q(, o.ut,ci 0.000 

SECTION E 
11 3v4781',00\I 23,VOO 300. 000 330.(l(l,j 3,0.ouv 350.000 350.000 0.00\1 1),(J(!O \J,000 
BP. 724,00v 80.000 720.000 120, 1)% 717.200 200.000 718.000 235. 1)00 71B.20D 2sc1• 1Joo . 
SR 71a.ovo 268.000 7!6.000 284.0(10 714.0(•0 294.uuo 712.000 295.000 711.3\10 ~00.000 
GR 710.J◊O 315,000 711.300 }30.000 7i2.000 332. oor1 716.000 337.000 718:000 341.000 
GR 718.(·0(l ::65.000 717.000 380.000 71b.0~i{I 392.00(1 716.0VV 412.[•0(• 717.eoo 430,00U 
GR 716.000 590,(,00 770.(•00 830,000 724.00t• 1::;00.000 0.000 0.00(1 fl,i>OO 0.000 

N[ 0.061j 0.060 I 0.030 0.300 0.501/ 0,1,00 0,000 0.000 [,,t,00 O.O(iO 
SECTION F ST~ RAlLfiOAD BRIDGE, iilOTH 18 Fi, LENGTH 68 FT 

~C 720.1 H~ TGPRD 723. 4 FT 
l! 304820.0UO 16.000 10:1.000 173,ilOO 100.000 100, O•JO 1(,0.1100 0. i)f,O o. (•oo (I, (,i)t1 

6, 726.000 0.0(•0 . 72b. (1(10 105, 0(1(1 713.100 105,vOO 713.100 120, •JOO 712.BOO 122.%0 
SR 712.600 125,000 712.101.l 1~~.000 /11.EQO 140.000 711. 700 143,(!(ll) 711. 50(1 !55,000 
&R 712.000 158.000 : 712.100 161.00,) 71,.,00 !68.00(1 713.100 173.000 726.00V 173.(1(!\) 
GR 726.000 273.000 

' 
V,{10u 0.0(10 v.0(10 ll.000 o.,,uo 0,00(1 O.:)U(, O.Ot,O 

,, 
CJ i.~5(1 1. 5!)0 I 2. 5(10 0 r•ilil • \,I,_ V 68.000 9.0i.lfj 456.200 0.000 713.000 71,.000 
Al 3\J4881.U0(l (• .c•oo o.oou 0. 0')0 18.000 18. 000 ld.000 0.000 ri,%0 ,,.ooo 
X2 0.000 0.000 ' 1.0(,c, 721.0(ii"J 726.0vi• o. (1ilO 0.(1(10 V,OOtl 0,000 0.000 I 

' ' 
NC 0,035 o.04o f•,030 0.100 0.300 0.000 0.00(1 (l,(10(1 0. (11),j 0,0,JO 

3EC1lON 6 DATA ,Rott scs 
j! 305i.J25. (10U 1°.ouo 280.000 321.000 135.0UO 13,.oou 13;:,.000 O.i!OO u.DOO 0.000 
GR 721, ·.lG(1 50.000 720.000 70.0,•o 716,000 150.000 111,i;oo 200.000 711.000 220.000 
GR 719,100 223.0vO 720.uOO Z38.0(10 721.500 24B.0(•0 721.10(1 25° ,000 715.70(1 215,(1C,(I 

GR 7!2.600 28(1.0(l(I 710.700 291.(100 710.100 3(!0.u01) 71i. 500 "2"!b.OOU 712.400 :521.000 
s, 7!ft.300 322.00U 717.700 J3B~VOO 721. •J{H) 35() .rit1i• 725,MH ~68. riJO ~- fi{J(J fl. ijfl{) 
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NC 0.040 I). 1)41) 0.030 0.001) 0.000 0,000 0.0\)0 o.0uo :) .1)1)(1 Q,1)0(1 

£T t,.ooo 4.100 4.100 540.000 840.00u 0.000 u.Dl:O 0.,100 1.1.0UO (1. 0t1(1 
SECTI □N H D~TA FRON SCS 

X! 3U5595.000 16,(llj(l 781.(100 822.0(,0 570.(100 570.000 570. c,oo 0.000 v.ooc, o.ouo 
BR 716.0UO 85.000 716.900 733. 1iOO 717.90<) 751. ,)()0 717 .40(; 771.000 712.700 781. 000 
BR 710.600 7~u.ooo /1(1.fOi1 800.000 711. 90(, 8111,000 711.%0 822. 1)00 7!4.200 823.000 
5R 714.900 825.000 719.600 836.vOO 720.60(• 847.000 722.100 B51. V1)(t 724. 900 860,000 
5R 725.800 870.000 0.000 0.000 0.000 0.000 O.OOu O.GOO :),1j(10 0.000 

NC 0.000 ,1.ouo 0.000 U. !OU 0,300 0.000 0.000 0.000 C.i/00 0,000 
tiH 3.001) 0.060 777.000 r1,04<) a24. ooc, ~.060 ,oo.Mn o.oou 0.000 0.00(1 
ET 0.000 4.100 4.100 740,000 84~.000 0.000 0.(!00 0.000 0.000 0.,100 

SE Ci ION I 
11 305780.000 10.uoo : 7'i7 .DO{I 924. 000 3BO.OOO 380, (,00 ~B0.000 0.000 (),(HJ(\ o.oou 
6tt 716.000 150.00<) '. 7lb.SOO 690.01)(1 7H.OOO 765.000 713. 400 78~.00Q 713.400 797.00(1 
SR 711.200 806, 01)(1 )10.400 813.000 713.4(10 824.000 716,0/}U 840.0uo 716.500 100.00(1 

m: 0.050 0.050 0.035 0.3M 0.500 o.,;ou 0.000 (1,QQ1j 0.000 0.000 
S£CT!ON J FRONT ST. BRIDGE, WIDTH 24 FT, LENBTH 50 FT 

~C 720,9 FT, TDPRD 72~.4 FT 
ll 3(•~8B0.000 11.{\00 ; 1,2. (i\10 798.000 100.00U 1 O•). 000 100.000 u.oou o.oou O.OO•l 
x3 10.000 0,000 , (i.000 O.OvO u.oor1 0.000 0,000 721. 500 721.500 (1,000 
61< 722.·)00 0.000 ' 720.000 ,ou.ouo 720.00•1 600.00u 719.200 650,N,O )15,400 752.0(,0 
GR 713.400 1s~.ooo I 711.600 765.000 71i.700 Ja0.(100 713.400 798.000 715.500 798.000 

I 
ER 72(),(l(l(I 900.000 t,.vov 0.000 o.,:,oo I), (100 0.(•00 o.oou 0.01)(1 0.000 

SB 0.000 !.5b0 3, 1)01) 9()0.000 4b.OOO 0,00,:· 4:iO,vuo 0. ~(1(1 ,j,(!00 (•.000 
Xl :c15S83.(·00 0.000 O.OfJO 0.0(,0 ~6.(100 26.(l(t(! 26. {1(i(l u.ooo 0.000 0.000 
x; O.OOv o.uoo 1.000 720. ,oo 722. 000 (1,00(1 0.(100 0.00 1) 0.000 o.voo 
X3 10.ouo 0.000 0,000 0.000 o.ouo O, t•OO !J,000 722.0(10 722.000 0.000 

ET 0.00(1 4.100 1. 400 1575.000 
' 

1825.000 0. 0(10 0.000 0.000 0.000 O.OOf, 
SECTION K ~ATA F,OM SCS 

.11 3•)5980. 000 23.000 
' 

1682.vOv 1718,1100 1oc•.oou 10(•. 000 1or,.ooo (1, ooo 11,000 0.000 
GR T2b.0(1(1 (1,00(• ' 720.00fJ 240.0C<O 72v.OOO 8(,0,000 724.000 950,(,00 720. 0(11j 1040.(•C•C• 
GR 71b.(100 1(150.000 ' 717.10() 1525. •JOO 716.bOO 157v,ooo 715.700 1600.<JOO 71~. 7(10 1621.000 
ER 71b.700 !654.000 71b. 301J 1675.(•00 712,500 1682,000 712. (•00 1688.00<) 712.4(•0 1700.000 
6P. 71~.0(10 1712.000 712,700 !718.000 713. 7U0 1720.vC•O 719.100 1743.000 721.20(1 1800.000 ,,, 72!. 700 1850.000 724.000 2451), 000 728. 1)!)0 26~0.000 0. l11.19 0.000 o.oou 0.000 

tlC 0.060 0.045 \),(140 v.200 0,400 0.000 0.000 0, 00(1 \),\)(\!} 0 I ()(11) 

,· ., 0,000 4. 100 O,OQf\ 770.000 1895.0UO 0.000 u.ooo 0,0(1(1 0.000 0.000 
SECTIOM L DATA FROH SC5 

f.1 306700. 1)00 '.:3.000 1282.000 1318.VOO 720.0U\' 720.00l' 720.000 (l,(100 0.000 0.000 
GR 725.000 o.ouo 724.0(10 ;o.w1 7c0.000 540.000 719, c,oo 600.000 7i6.600 11,0.(100 

6" 716.400 1200.00U 717.100 1229.000 72c.10v 1257 .000 716.100 12B0,000 71L,100 12B2.o00 
GR 7i2. 70(! 1:;;i2,(1f_l(I 712.100 1300.000 712.100 1315,ljOO 713.900 l}!B.(•Or1 718,Qi)lj 1327.000 
6R 725.000 1375.000 725. 700 l40v.OOO 724.000 !428,0UO 1,,),000 l50u.oou 718.\J(l(l 1650,000 
SR 720.00U i820.000 7c4.ooo 2025.00v 728.000 ~1)(1.000 o.oon 0,0(,0 1), Ut)O fl,000 

1 
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NC 0.040 0.040 0.040 u.100 0.300 0.000 r,.ooo 0.00(• 0.000 0.00(> 
I]) Z.◊00 253(,, (IOU 253U,t1('0 0,000 0.000 0,(100 0.000 0.000 0.000 !).000 
Ei 1). (10(J 4.J[IO 0.000 550.000 1350.000 0.000 0.0M 0,000 0.000 0.(•00 

SECTION M DaT4 FRO!l SES 
Xl 3(,730&. oon 21, 0(•0 593.00u 619.0UO 600.000 550.000 600.000 o.uoo 0.000 0.000 
GR 723,000 O.Q!JO 720.00(1 190. 1)00 716.000 210.000 717 .MO 30(1,Q(;IJ 713.200 500.000 
RR 717 _ 7UO - 519 .f100 7?! -Q(1(1 5~3.000 718.11)(1 c,/~L;jtlil 113.21-U-1 ~.q-:_ PO!) 1 l/ _41)f1 ;q(,. f,Q,) 



GR /12.400 b00.000 711.BOO b!0.(1(1(1 7B.BOO b19 .O(,O 721_,, 60(1 636.000 721.500 o\2.000 
GR ,17.400 7(,0.0fJO 716. ~\)(J 880.i/OO 719 ,01)0_ 102'1.0(1(> 720. 000 1270.000 724.000 !370,l100 
Erl 728.000 1450.•jOO 0.000 0,(,0Ct (l.000 0,000 0.000 0 .fJOO 0.000 1.',000 

~· L 0,030 t•.030 1).040 (1.1).)(i 0.00(, (1.(100 0.(•00 0.000 r,.ooo 0.000 
ET (1,(100 4.100 0.000 !75.000 700.000 O.OuO (1.0M 0.000 0,(1(10 0.0011 

SECllOll N l)ATA FROM 5C5 
II 307900.000 19.00U le9.0UO 215.000 650. 00(1 450.000 b00.000 0.000 (/,(•OU (l, (i(l(I 

GP. 722.800 0.1JOO 721.20u 126.uOO 719.60C· 178.00u 714.20v 189.0M 713.100 194,000 
bR ]1J.==\)(l 200.000 714. H•u 210.000 714.800 215,\JOO 714.100 220.000 713.~0u 229,000 
H, 721.100 25(1, 000 ' 71B, :.oo 3,o • .:,oo 717,70(• 40(•. 000 718.UOO 510.000 718.200 550. o,Ju 
GR 719.00(1 520.000 720.000 815.000 724.000 101:0.(1(1(1 728.000 1110.0uO ().(11)0 0.0,10 

~[ 0.i)30 0,030 0.030 0. 3'JO 0.500 O.O(n) 0.000 0.000 ti,000 0.000 
ET o.oc,o 4. 100 0.000 150.000 320.000 0.l'OO 0,1)tl(I 0.000 0.(•00 (l,.,}JO 

SECTION 0 
I! 308b60. 000 22.00(! 189,UOO 225.UOU 650,\)Q(l 050, 1)(!(1 b50.(•00 (l, (t()(l o.ouo u.ooo 
GR 722 .800 0.000 720.\'!)0 70.000 na. 500 lU0,000 720.000 135.000 720.200 150.0uO 
6R 720,000 170.000 7\B,000 165.000 714, 2l10 !8'',000 713.100 194.00(i 713,20(! 2(,Q. 000 
GR 714.!00 210.0•)0 ' 714.800 225.000 7lb.OOO 230.000 720.000 236.000 720.0•li• 250.000 
Gn 718,t)(li) 259.000 71b.900 300.000 718.000 320.000 720.(100 350.UOO 72(1• 500 4511.000 
G~ 724.000 550.000 725.000 78U.000 o.oc10 0.00(1 0.000 0,000 1j,OOu 0.000 

NC 0.040 0.040' 0.030 0.100 (t,30(1 0.0% U,(1(•0 0.000 ii.000 ◊. O(h,1 

SECTION P Mi\!N ST. BRIDGE, WIDTH 4o FT, LENGTH 73 FT 

Xl 306930,000 
LC 720.4 FT, TOPRD 724.4 FT 

2q,tlC'O : 20u.OOO 250.000 200.(10~ 200.000 ,00.000 (1.000 (1.ouo O.MO 
l3 i O. (·00 0.000 ; 0.000 0.000 0,00<) 0.000 0 .O(•O 723.000 723,0UO 0.000 
5R 724.bOO ,1.000 · 724.300 25.%0 723.800 50.000 723.900 75,0(,0 7'.14.0vO 1u0.U00 
GR 723. 900 125.000 , 72}.7u0 150.000 724. (/(,0 !75,0i)C, 724. 5(1(1 2fl0,0(,0 715.~il(' 200. 00(! 
or; 715.10(• 205.000 713.700 22(•. 000 714,;oc, 735,titl(: 7i5.i00 245,000 715.~(,0 25').000 
Gn 724, 31)0 25\l,0('0 : 723. 700 275.000 723.600 300.(•00 7'3. 70,) 325.000 72~. 7\1(1 };:10. D00 
GR 723.400 375.,J0-:1 723. 41)(1 400.000 723.700 425.0•JO 723. 500 4~(1. 000 723.200 475.000 
GR 7,3, 000 500.fiClt) ' 72~.200 525.000 n: .500 55(1• 001) 723. 700 575.•)00 0.000 0.000 

SB o.oc,o 1.b30 • 2.500 0, 0('~ 51.0UO (l.0(10 3<)0. 700 0.000 '14.500 714.50(• 
X l 3089Bl. 000 U.MO , 0.000 0.000 4,,. ouo 4(•.000 4v.OOO 0.000 0.000 v.OOv 
\2 0.000 1),000 : 1.000 720.400 72S,t)UO 0,01)(1 ,.,,ono (1,GNl (•.(100 0,(11)0 

n 10.vOO 0.000 · (t,001) o. 00(: 0.000 0,00(1 0.000 723.bOO 723.600 0.00•) 
Bi -29.0no o.r,oo 724,bOO 724.00(1 25.000 724.300 724.300 5u.OOfl 723.8(10 723.800 
Bi O.OOv 75.000 : 723.9 1)0 723.900 100.000 724.000 72'¼.(1(10 125.0(1\) 72,. 91)0 T23.900 
Bi 0.000 150,1100 ' i23. 7u0 723. 70U 1 /~• ,~IQ!) 124.000 724.000 ~OU.000 724. 50(1 724. 500 
BT 0.000 200.000 · ?24.~00 720. 400 250,00(, 724. 300 720.40•) 250,1)00 724,3(10 724. 3fl0 
BT 0.000 275.000 ' 723. 700 723.700 30(1.000 723.600 723.oOO 325.00v 7:3. 70(• 723, 7(10 
BT 0.000 350,0(,0 I 723,700 723,700 37 5. 000 723.400 723.4(•0 4u,,. 00\• 72~.4(10 723.400 
PT 0.000 425.000 , 723. JDO 723.7(,0 450.(:00 72, .500 723,MO 475.0~10 12:.,200 723.2(10 

1 
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' BT 0.000 500,000 , 723,000 723.000 525.000 723.200 723.200 550.000 723.500 723. 500 
BT D.000 57~.ooo 723. 700 723. 700 6\l(1, (iOO 724.000 724,000 b25.UOO 724,400 724 .400 
&T 0.000 b50.000: 72, ,91)(1 724.901) 675,000 725. 400 72,.400 0,000 0.00•) 0.00(1 

' 
NL O,il:10 (•.Obli I 0.035 0,000 0.000 (!.000 v.000 0.000 0.000 0.000 
Ei 0. 0(>0 0, 000 

SECTION G 1 1.400 0,000 0.000 i),000 0.000 0,(100 0.000 0,0(10 

H 309 J Bu. 000 14.000 I 64lJ.UOt1 bl 1. 000 200,0vO 200,000 200.0uO o.u0v 0.000 0,000 
SR 724.500 4·)0. 01)(1 

1 
724.300 bU0,000 724.0(ll) ti20,CJOO 722. 8(11) 6:S.000 714,9(10 !AD.00(1 

G~ 712.300 650.000 713,!(10 6b0.000 714.B\.!0 67!.00v 771.BuO b96.000 722,fl◊O 7(•0.000 
GR 724.uOO 715.000 724.200 T35.(10D 724.000 77\J.U(IQ na.,)oo 13(1,). O(,(, 0.000 0,000 

SECTION " M-21 BRJDoE, WIDTH 38 FT, LENSTH 84 FT 
l[ 720. 8 FT, TOPRD 725. 7 FT 

Xi 309380,(i(:0 15,00,l 310,000 374.000 2\1(1. 1)00 200. 000 200. on,, i),(l(l\J v.~oo 0.000 
Gi? "'M'i .. r,r1 ]75 (l(J!) /'i5.7(!0 310.GUU 715.()("{t ~ii,. '"V 714.8\10 1 372 .. nno '12.40D 335 .000 



GR 712,900 35i:,Ovo 714.800 307 .001J 115,00tl 374,uOO 723.80(! 374,01_1(1 723.oOU 400.00(: 
GR 723. 60(; 450.vOO 723.800 475.900 723. 500 525,001) /~4.~(l(I 575.000 725.300 775.000 

5& 0.000 1.600 L, 511t, 0,000 64.oo,, 0.000 418. 7ZJ(! 0.000 714.000 714.0v~ 
El 0,0(10 4.100 0,000 275,000 675.00v 0.000 u.ooo 0.000 O.C'0t: i1,0tl(• 

X 1 309381. 000 ◊.ODO i),000 0,000 32.600 32,600 32.6\1(1 0.000 ,,,ooo 0.090 

X2 0.000 0.000 1.0vO 720,600 724,300 •),000 ,,.ooo 0.000 O. O(tO 0.(100 
BT -Jl.000 275.000 725. 60 1J 725.600 310,000 725. 700 725.700 310.000 725, 7VO 7l•).8f0 
BT 0,000 374,000 775.80(1 720.800 374.000 725,800 7h800 400.000 725. 6th) 723.60(> 
BT 0.000 '50,000 !LJ.60(1 723.600 475,000 725. 81)(1 72~.BO(l s2,.o,10 725,501, 713,500 
BT 0.000 575,001) 725.300 724.300 775,0•)0 725,301) 725.300 0.000 o,r,oo O.OOti 

NC 0.07(1 ·l.070 0.035 o,:oo 0.500 O.N10 (i,1)0(1 0,000 1),000 0.000 
ET 0.000 4.101j ').(100 100.oc,o 700,00U ,,.000 0. 000 o.o,:,o 0.000 0,0tt(I 

SECTlON S 
X1 309460.000 17 ,00(1 502.000 537.000 1°0.000 100.000 !(10,000 1),000 u.r100 (1,0UO 
GR 722,900 !i1(1,r100 722.3:)0 300.000 720.001j 354.(101) 718.000 410.000 718.000 445,,)(l(l 

GR 710.uoc, 45:i,000 : no. c,oo 475,000 719,000 490,000 714.800 502, (IQ", 712.500 515.000 
GR 712.80(! 525.(100 + 714.80(, 537 .or,o 720,400 551.0uv 720,000 572.000 716.000 61)0.0vO 
BR 718.00iJ 668.000 720.000 B00.000 0, t190 0.000 0.000 (l.000 0.000 Q, (P.l0 

NC 0.065 0,(165 0.035 0.20(1 0. 4')(1 o.c,00 0,(11)(! 0,000 0.000 o.ouo 
5ECTJOrl T 

Xl :,10280.000 20,000 ' 964,000 997,000 220.000 220.0UO 220.UOO 0.000 0.vOO v.ON> 
BR 724,500 300,000 , 724.000 3'.::0.00(: 722.0f>O 625.0(>0 1~0. v,i:, 100.oou 720,500 750,000 
6R 720.000 790.000 718.200 850.000 720, (,OO 918.000 722,000 912.0(l(l 722.001) 9~5. 00 1j 

GR 71', 700 064,000 '. 713.100 075. 00(1 714.100 985.000 714, 70(1 997, 0(10 718.000 1005.000 
Gil 120.o»v lv!9.000 , 720.000 1115,UOO 718.0t10 1135.◊'lO 72(1.000 1140,UOO 7l4,90U 1400.000 

u, 2.000 297ii,OO(, 2110.otio 1J.0UO (1.000 •l.000 0.000 v.ooo 0 .oor, 0,001) 
,1 314081.000 14,000 916,000 976.000 460,000 460. ouu 400.(!(10 0.000 \J,001> 0,000 
GR 726,600 0.000 724,300 3M.OM 72U,J00 600.000 721. 700 900,0'!0 719,000 916,000 
GR 716.600 no.ooo 712.200 930.000 711. 7•JO '40,000 713.400 ,so.oou 716.60(1 978.000 
8R 7ZL40◊ 978. (1(10 ' 720,200 1275.000 726,600 1545.000 732,000 1645.(1\JO 0.000 11.000 
EJ 0.000 0.000 IJ.%0 0.00(> 0.00(, 0,000 o. 00(1 0.000 o.oc10 0,000 

1 
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SECNO DEPTH cwsq CR!WS WSEU: E& HV HL DLDSS BANK ELEV 
ij DLO& OCH • 9ROB AL □B ALH AROB VOL T!tA LEFT /RIGHT 
TlliE VL □r. VCH VRD& !NL !NCH iliR ttTN EL!'IIN SSTA 
SLOPE Xl □Bl XLCH' XU)BR ITRI AL lDC I CONT CORAR TOPWrn EHDST 

IPP.eF 1 

LCHV= 0.100 CEHV= 0.300 
iSEC~G 303255.000 

347•! ENCR□ilCHMENT STATiOf'IS= ~54,0 1400.0 TYPE= ! TA,BET= 646.000 
SECTION A pA TA FROM SCS 

303255.00 9.02 717. 02 o.,)o 0,00 717,1, 0,1(; O.fiO 0.00 710.80 
2970. 9S. 951. 1921. 69. 293. 866. o. o. 712,SO 

G.00 1.42 :., 25 2.22 0.055 0.040 i),03il 0.00(1 708.(1(1 560,94 
,). 000503 0. (l. o. 0 0 ·' 0.(10 466.28 1((~7. 22 

0 
FLO:, Dl5TR!3Ul!ON FOR 5,[~0= 303255,0•l CWSEL= 717.02 

STA= 
,,. 
;1/;ll, 568. 563, l!8, 631. 042. 600. ~\10, 1027, 

~ER fl= (J .1 ~-2 ;52.0 2.4 2.3. 49.2 9.2 !.5 
~REA= 7. 1 61.B 292.5 34.0 l!.5 563,7 171.6 64.7 

VEL= O.b 1.5 3.3 2.1 2.2 2.6 1.6 0,7 

iSEC~D 304110.Ql'O 



3301 HY [HsNGEo HORE TKqN'P.V!N3 

:,4;,, ENCROACHflEHT STAT!iiN$= 160.0 265.0 TYPE= 1 TilRoET= 105.u(,O 
SECTION B MANUFACTURED 

304110,00 1,65 717J5 o.ou 0.00 718.33 (1• 68 l.(J3 0.17 71(•.BO 

2970. 167. 226~. 520. 66. 315. 114. 22. 7. 712. BO 
1),05 2.84 7 .19 4,5,, (1 • (>55 0,040 0.03(1 0.000 708.00 16(>,00 

0.002234 1115. 1115. 1115, 2 0 fi 0.00 105.00 265,00 
0 
Flu~ MSTRIBliTlDN FOR SECND= 304110.(,0 CW5EL= 717 .65 

' 

STA= 160. 172. 180. 183. 218. 22a. 23&. 257, 265, 
PER G= 0,9 2.8 l,b 76.i 8,7 3., ~.4 1. a 

4REP.= 17.7 29.2 18.7 314.6 42.5 26.5 ., . 
-., .... :., 13. 9 

VEL= 1.5 2.8 4.1 7.2 6.1 4.4 . , 2.9 .._\,,.\ 

CCtN= 0, ,OG CEHV= o. 5(•0 
tSECNU 304210.000 

SECTION C ~.qTA FROM SC5 
l 

9 MY 91 12:33::16 PASE 7 

HDLLl5TER BRIDGE, ~iDTH 31.5 Fi, LENGTH 55,6 FT 
LC 72!.3 FT, TOP RD 724. 9 FT 

304210.(1,) 8,29 717.79 0.00 0,00 718.69 0.90 0.16 0, 11 724.90 
L9/V, o. 2no. o. 0, 390. 0. 23. 7. '24.50 
(1.05 0,00 7.61 O.•iO o.c,oo IJ,V);J 0.0011 0,(,0u 709, 50 10,),00 

0.002996 10(1, 1 (1(1. 100. 0 0 0 (}. \1(1 55.60 155.6V 
0 

FLOW u!STR!BUTION rOf. SECNO= 304210.00 CliScl= 717.79 

ST~= 100. 156. 
fER G= 100.0 

AREA= 390.1 
VEL= 7 ,6 

ISECNO 304211.000 

3310 ~QRMAL BR!D6E,NRD= 2 MIN El TRD= 724.:0 MAJ. ELLC= 721.3•) 

304211.00 8,J(I 71/.~0 i),00 O.Oi, 718. 7,1 (,, 90 iJ.09 0,00 724,90 
n10. o. 2970, o. ~I. 391. o. ,. 7. 724.511 1...), 

0,05 0.00 7 Jo ,).00 ,,.oov 0.0,,5 0,000 0.l>ilO 709. 50 100.no 
0,002981 L 1. L 0 0 0 0.00 55.tO 155.btl 

0 
FLO~ DloTRIBUJluN FOR SECND= 304211,00 CWSEL= 717.80 

STA= 100. 156. 
PER a= 100.(• 

AREA= 390.7 
VEL= 7.6 

ISECNO 3u421".ooo 

}37v NORMAL BR!D5E,NRD= f Hltl EL THD= 724, 5(1 ~AX ELLC= 721.JV 
I 

304212.00 8.44 7!i. 94 t1• 00 O.Ov 718.80 (1.8b 0.09 0.(11 724.ll(I 
2'170. o. 2070, 0. o. 399. ,, ~3. B. 724.50 V, 

C.05 0.1)0 7.45 0.(10 0.0(•0 0.035 O.\JUO O,•;u0 701. ~1j 100.0\J 
0.002806 32. 32, 32. 2 0 v (i,(10 55. 6(') 155.60 

0 
FLO~ DiSTRIEUTIDN FOR SECND= 304212.M rnsEL= 717 .94 

c:;TC;= l1Vl. li;f,_ 



1 

(l 

PE~ Q:: 1 \I{,. (i 

Af<EA= 398,b 
.JtL= 7.5 

9 HAI 91 12:33:56 

SEl:NO 
Q 

TIME 
SLOFE 

DEPTH 
GLOB 
VLOB 
lLDoL 

ISECNO 304213.000 
304213.(10 &.44 

':.77(1. v. 
0,05 (1,00 

0,1)02803 1. 

CNSEL 
GCH 
VCH 
iw,, 

' 

717.94 
2970. 
7.j5 

I. 

CRIWS 
G,OB 
VRO~ 
XLDBR 

0.00 
0. 

0.00 
1. 

WSEU EG 
ALDB ACH 
Y.NL !NCH 
ITRIAL JDC 

0.00 718.oO 
0. 399. 

O.OvO 0.035 

" 0 

f!V 
ARDB 
XNR 
![[INT 

,1. a, 
0. 

0.000 
0 

HL 
VOL 
~Trl 
CDRAR 

OLOSS bANK ELEV 
TWA LEFTiRISHT 
ELl'l!N SSTA 
TOPUJD ENDST 

0,(:0 (1,\10 724.90 
23. 8. 724.50 

0.000 709.50 100.,,0 
0.00 55.6il 155.6~ 

FLOW D!STR!BLlTJON FOfi S,CND= 304~1',00 CH5EL= 717. 94 

STA= 
P[~ O= 

AREA= 

100. 150. 
100,(1 
398.7 

VEL= 7,4 

lSELNU 304330,000 

3301 HV CHANSED 110RE THAN· ttY!NS 

3470 ENCROACHMENT STATiDNS= 75.0 
StCT!ON u DATA FROM SC5 

375.0 TYrE= 

B.82 71E.92 0.0(> 0.00 719,16 

1 TARGET= ,00.000 

0,17 0.19 711.30 J04J'30.00 
'.t.970. 

O.u6 
0,000B72 

v 

492. 1651. 827. 306, 332. 
!J.~4 
~n. 

0.040 
25. 8, 713.70 

1.61 4.98 2.11 0.060 0.0,5 0.000 710.10 75.00 
120. 120. 120. 3 0 0 o.oo 300.0u 375.00 

FLOw DiSTRIBUTIDrl FOR SECND= 304330.00 

STA= 75. 130. : 170. 
PER G= 

AREA= 
VEL= 

5.0 
121.2 

1.2 

o. l 4.2 
110.B s:.3 

1. I 2.4 

C[hl= 0. 100 CEHV= v, 300 
ISECNG 30476(•. 000 

3301 HV CHANGED ~DRE THAN HVINS 

3470 ENCROACHMENT STATIONf= 
SET!ON E 

255.{l 

1. 3 
14.5 
2.6 

CWSEL= 718. 12 

!BL 222. 230. 
55.6 4.4 4.0 

331.6 40,6 54.4 
5.0 3.2 2.2 

374.0 HPE= 1 TARSEl= 

250. 
8.7 

144.9 
Le 

119.000 

3.& 
53.4 
~.1 

,0478(,.,,o s. 10 11s • .;c v.0,) 0.00 719,96 1.17 0,53 0,28 711.3(1 

340, 

297(). 365. :,36. 269, 114. 243. 75, 31. [(I. 711. 30 
0,07 3.21 9.62 3.61 0.(160 (1,035 0.045 o.•oo 710.10 255.oo 

0,003167 
0 

350. 350. ·' ii ,. o.ov 119.00 374.0(1 

1 
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3EC~O DEfTH CWSEL CRIWS WSEU EG 
il OLOB QCH ilRDB ALOB ACH 
Tll"i=' 11· nil. ur;.; vtrm< 1•w 1Mrl-l 

HV 
AROB 
OHi 

HL 
VQL 
:IT" 

OLiiSS BaNi ELEV 
TilA LEFTliilS➔T 

7.0 
99.0 
2. 1 

.,.7,;_ 

.), "' 

PAGi: 6 
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SLOPE XLOBL iLCH, ILDBR ITRI/.L IvC 

FLOW DiSTf.iBUT!ON FuR SECHO= 304780.00 CwSEL= 718.80 

STA= 255, 294. 298, 300. 3311. 332. ,-7 
,.h}, • 

PER ii= b.6 3.3 2.4 76,7 3.2 3.b 2.2 
AREA= !b.2 2~.2 14.3 243.0 14.3 24.(1 ,,6,2 

VEL= 2.6 4.2 5.11 9 ., b,6 4. 5 1.6 

CCHV= n.30\• [~HV= (1.~¥~ 
iSEC~O 304880,QOO 

:301 HV CHANGED MORE TIWI :HVHl5 

SECTION F 6TW RAILROAD BRIDBE. ~IDTH 18 FT, LENSTH 65 FT 

0 

LC 720.9 FT, TOPRD 72~.4 FT 
304880.00 B.oO 715.80 0.00 0.00 720,34 0.54 0,19 

2970. o. 
n.08 (I, (l!l 

0.001255 100. 

2970. 0. o. 503. 
5.90 
100. 

0.00 o.ouo 0.030 
100. 3 0 

rLOo Dl5TRIBUTiON FDR SECNO= 3u48BO.OO CWSEL= 

STA= 1~5. 173. 
PER D= 100.0 

AREA= 503. l 
VEL= 5. 9 

SPECIAL BRIDGE 

SB XI. 
1.25 

iK □R 

1.50 

ISECNO 304981.000 
CLASS A LOH FLO~ 

mm 
2.50 

RDLHI 
0.00 

BWC 
68.!)(l 

0, 32. 
0.000 0.0(10 

0 U.00 

719.&u 

&Wr BAREA 
9,il(, 456,20 

cNDST 

374. 

0.19 726.00 
10. 726.0f> 

711.50 105.00 
68.oo n:.oo 

5S EL CHU EUHD 
,,.oo 713.00 713,00 

3420 BHID6E W.S.= 719,!s BRIDGE VELOC!l'I=, ).76 CALCULATED CHAtlNEL AREA=, 383. 

EGPRS EGLiiC H3 UWEIR OLOli EAREA TRAPEZOID ELL( ELTRl' 
I 

Ar\EA 
0.00 720. 57 ·,,.21 o. 2970. 456. 472. i21.00 726.00 

,04&81.00 8.57 720.07 0.00 \l, 0l1 720,57 o.so 0.23 0.00 726 .00 
2970. o. 2970. o. 0. 521. 0. 32. 10. 726,uO 
0.08 ,),00 5.70 0.00 0 .oo,, 0.030 0.000 0.0(1(1 71!.5\J !05.00 

o.oc,1125 18, iii. 18, (l 0 0 0.00 68.00 1.73.0U 
0 
l 

9 ~AV 91 12:3::56 

SEC~O DEPTH Cw5Ei CRIWS WSEU: E6 HV HL OL05S BANY ELEV 
0 GLOB 9C~ , a!WB ALOB ACH AROB VOL TWA LEFT /fil6Hl 
TIME \!LOB \'CH i ,ROB XtlL 

' 
XNCH YNR WTN EL MIN SSTA 

SLOPE XLD6L lLCHj ALO;R !TRIAL JDC !CONT CO~AR TOF\llD ENDS! 

FLe~ DI5TR!Bl!T!ON FOR SECHil= 304881.00 CiiSEL= 72u.o7 

srn= 105. 173. 
PER Q= 100.r, 

~Re~= ~,!.' 
Vi=!= 'i.? 

PAGE 10 



CCH\/= 0.1(!0 CEHV= 0.300 
iSECtm 305025.000 

,,65 DJVJDED FLOij 

SECTION G DATA FttDM Seo 
305025.00 lu.34 720. 44 o.ou 0.00 720.69 0.25 0.1!.l 0.03 712.60 

297U, 933. 1861. 177. 494. 384. B7, -, ::,,. .. 1(1, 712.40 
0.09 !.89 4.85 2.04 0.035 11,030 0.040 IJ.~i00 710.l(J 6j,54 

0.000490 !35. p~ .,.,J,.,, 135. 2 0 1) (1.0~ 256,71 344.22 
0 

FLOH Dl5TRJBUTJON FOR sm10= ,05(125.00 CwSEL= 720,44 

STA= 66. 150. 200. 275. 280. 321. 338. 344. 
FER O= 11.2 12.7 4,4 3.{, 62.6 5.7 0.3 

AREA= 1%.7 174.B 91.6 ~1.5 384.0 78.2 8.5 
\.IEL= 1.7 l.l 1.4 2.9 4.8 2.2 LO 

ISECHO 305595,\100 

' 3470 cNCRGA[HMENT STATiONS• 540.0 84(1.u T1FE= 1 TARBET• 300, u00 
SEC!IO~ H DATA FROM SCS 

3u5595.00 
2970. 
0.15 

0.000276 
0 

10.20 720.80 o.uo ,i.oo 1,(1.91 0.12 0.21 o.r11 112. 10 
1473. 1406. 9U. 959. 385. 63, 50, 14, 711.9(1 

1.54 ~.b5 1.C 0.040 0.03(1 o.040 0.00[1 710.60 540,00 
570. 570. 570, 2 0 0 0.00 300.00 840.00 

FLD~ JJSTRIBUT!ON FOR SECNO= 3(15,95,0v CW,EL= 720.80 
' 

STA= 540. 713. 75!. 771. 781. 822, 823. 
PER D= 40,il " 9 .. 2.8 3.6 47.3 

AREA= 777 .7 61.1 62.9 57.5 385.5 
Vtl= • J.,;::, 1.4 1.3 1.9 }.6 

9 MA'/ 91 12:33:5b 

I 

SEC~O DEPTH rnsEl CR!W5 ~SELi EB 
D OLOB OCH GROB ALGB ACfi 
TIME vLuB VcH VROB XNL !NCH 
SLOPE XLD&L 11 r" ··" XLOBR !TRIAL JDC 

' CC,v• 0.100 CEHv= 0.3yO 
1,90 NH CARD USED 
ISECNO 3')578<:•.0(1i1 
:,2BO CnOSS SECTiON Jo57eo,oo E!lENDED 4.29 FEE! 

3470 ENCRDACHMEiH 5TATliitlS= 740.0 840,t) TYPE= 
SECTION l 

30578(1,00 10.38 720.78 0.00 o.ou 721. 22 
2170. 1062. w,9, 279. 330. 244. 
0.17 3.27 b ~;;: . ,, 2.B7 O.Ob0 0.040 

0.001733 380. 380. 390. 2 0 
0 I 

•Lua DlSTRJBUTJiiN Hie SEC~O= 305760.0(1 LWSEL= 

STA• 740. 765. 783. 797. 824. 
PER 0• 10.2 ll.6 13.6 -. " ~ ••-' 9.4 
A•EA= 117 .5 101.5 103.4 244,t) •7.4 

VEL= 2.6 3.4 3.9 6.b 2.9 

HV 

0.3 
7.7 
1. 3 

ARO& 
XNN 
!CONT 

0.8 
12., 
2.0 

HL 
VOL 
I/TN 
CDRAR 

I TeF.eET= • 

0.44 fJ.21 
97, 59. 

0.060 0.000 
0 0.00 

72U.78 

34(;. 

825. 836. 840. 
0. l 1.8 

3~.(! 3.9 
!.I 0.5 

□LOSS BANi ELEV 
rnA LtFT tRIBHT 
ELi!lN SSTA 
TOP~ID ErlDST 

100,\100 

(I, 10 713,40 
16. 713.40 

110.,0 740.00 
!i)(l,(1(1 84(,. 00 

PAGE ll 



ISECNO 305880.000 
32c0 CROSS SECTION 305880.00 E!TENDED 0.7~ FEET 

3495 DVERBMY AREA ASSUME! NOti-EFFE[TiVE ,ELLEA= 721. 50 ELREA= 721. 50 

SECTION j FRONT ST. BRJDBE, WIDTH 24 FT. LENGTH 5(, FT 
LC 720,9 FT, TDPRD 723.4 FT 

3115e6U, 00 9.15 72•J,J5 0,00 0.00 72!.b4 0.90 U.19 0.23 7!5.40 
2970. 0. 297◊. o. 0. 391. o. bl. 16. 715.J(J 
0.18 o.~10 7.$, 0.on o.uoo o.u35 U.000 U.000 711.bO 75~. U(1 

0.002076 100. 100. 100. 2 0 0.00 46.00 718.0J 
0 

FLOW DlSTRIBlnION FDri SECND= 305EB0.00 cWSEL= 721J.75 

STA= 752. 798. 
FER O= 100.(1 

AREA= 391.2 
VEL= 7 .6 

9 MAi 91 12:33:56 PASE 12 

SECNO DEPHi CWSEL CP.liiS W5ELK EB HV l,L □LOSS BAN, ELEV 
Q ULOB GCH GROB ~UiB ACH HROB VilL TWA LffT IRIGH1 
Ti!'!E VLDB VCH VROB !NL INCH XNR oTN ELM!N 55TA 
SLOPE !LOBL iLCH ' !LOBR !Tfi!AL JDC ILDNT CuRAR TOPWID ENDST 

SPECIAL t-RIDGE 

0070.VARIABLE ELCHU OR ELSHD ON CARD SB NOT SPEClFIED 
SP x, Ir.OR corn RDLEN BWC !Wf BAREA 55 ELCttll ELCHO 

\.1,1,_1(! 1. St ~.uo 900.00 46.0U 0.0(1 42(1.0(1 O.Ou 111.eu 7JL60 

ISECNJ 305883.000 
3280 CR0SS SEcTION 305883,00 EJTENDED 1.15 FEET 

PRESSURE FLOW 

EGPRS EGU!C H3 ilWEJn UFR BaREs TRAPEZOID ELLC EL rnD 

i 
eP.EA 

721.96 721.64 (1, i){I 0. 2970. 420. 428. 720,90 722.00 

3495 0'JEs6ANK AREA ASSU~ED NON-EFFECTIVE. ELLE A= 72':.. 01..l EL REA:;; 722.'JO 
' I 

305883.(h) 9.~4 1;1,j4 0.00 0,00 72!. 96 0.82 (1, '32 0.00 7!5.40 
' 2970. 0. 2970. (,. u. 410. o. 6L lb, 715.5•) 

O.iEi 0.00 7.25 0.0(1 (• .000 0.035 0.(1(1(1 0,(1\)(l 711.6'' 752.UO 
O. V01777 26. 26. 26. 2 (1 (1 0.00 46.0(1 798.00 

0 
' FLGW DISTRIBUTION FOR SErnu= 305893.00 C~SEL= 72!.14 

STA= 752. 7,8. 
PER fi= lOG.v 

AREA= 409,B 
~EL= 7.2 

lSECNO 305980.000 



3470 rnrno~CHaENT STATJONS= 157:,.o 1525.0 TYPE= l TAfioET= 
SECTION¥. DATA FROH SCS 

3n5~Bo.oo 
2970. 
0.19 

o.ooo-:;t,3 
0 

10.11 722.11 
!!94. 1324. 

1.63 3.72 
100. 10~. 

0.00 
?52. 
l.~1 
100. 

0,(•0 
b5:. 

0.050 

722. 23 

0.03; 
·) 

0.12 
3ln). 

0.050 
0 

0.07 0.21 712.cO 
63. 16. 71~. 70 

U~000 712.00 1575.00 
•i.00 :'.50.00 1825.(10 

1 

u 

0 

9 MAY 91 12;33;56 

SECNO 
G 
T!~E 
SLOF-E 

DEPTH 
OLOB 
VLOB 
!LOBL 

(¢.SE!'. 
OCH 
VCH I 

XLCH 

CRI~S 
GP.DB 
VROB 
XLOBR 

FLO~ D!STR!SUTION FDR SECNO= 305980.00 

WSELK 
ALDP 
XNL 
!TRiAL 

EG 
ACH 
x~Ctt 
!DC 

HV 
AROB 
~Nfi 
!CONT 

CWSEL= 72,.11 

HL 
VC•l 
WTh 
CORAR 

□Less 

TRA 
ELhlN 
TDPW!D 

BAHK ELEV 
LEFT iR!Gltl 

SSTA 
EHDST 

STA= 1575. 1600. : 1621. 
8.9 

1654. 
12.2 

lb75. 1662. 1718. 1726. 174,. 180•). 
PER Q= 

AfiEA= 
VEL= 

8. 3 
151.0 

1.6 
134.8 

2.0 

CCHV= 0.20(1 WtV= 0.40u 
lSEC~D 306700.0•lO 

32b5 DIVIDED FLOW 

195,3 
L 9 

7 .1 
118.0 

' 0 •• o 

54.0 
2.(! 

44,6 
35:,.e 

3.J 

5.B 
71.3 
2.4 

:: 7 
0., 

97.2 
1 .8 

- . 
._l,'t 

112.l 
0.9 

3470 ENCROACHMENT STATIONS= 770.0 1895.0 TYPE= 1 TARBET= 1125. 000 
SECTION L ~ATA FROM SCS 

30t70(1,00 lU.25 722,f5 0.00 U.00 722.36 0.(,1 o. 11 0.(12 712. 70 
2110. 1577. 54~. S53. 2~n. :se. 136~. 27. 713.90 
!i.44 

D.0000:"9 
0.63 
720. 

1.11 
no. 

0.63 (•,Ob(1 0.040 0.045 o.ouo 712.!0 770.00 
72<!. 2 u u ~.00 1024.ll1 1895.0(, 

FLDH D!STR!BlJTION FOP. SECNO= 30670(•.(,0 CWSEL= 722. 35 

' 770. 
39.7 

1269.5 

1150. : 12u:1. 1229. 
3.8 

1282. 
2.b 

1318. 1500. 1650. 1520. 1895. 
fER G= 

aRE"= 
VEL= 0.6 

7 .o 
292.4 

0.7 
lb2.4 

0. 7 

CCHV= 0.100 CEHv= 0.300 
ISECNO 307'00. 00•) 

3470 ENCROACHKENT STATIONS= 550,0 
~,rTiON M DATA FROM SCS 

' 307300.00 10.59 722.39 o.oo 
253(1, 

il.64 
o. 000050 

63. 
0.63 
600. 

428. 2038. 
1.20 o. 71 
600. 550. 

167. 6 
0.1 

!B.2 
:;57. 9 

1. 5 

1350.0 TIPE= 

u.oo 722.40 
10(1• 356. 

0.040 0.040 
2 0 

3.4 11.1 
172.1 502. 3 

0.6 0.7 

1 TARGET= 

0.01 0.04 
2883. 158. 
0.04U 0.001! 

(I 0.00 

12.b 
Sb~.3 

B00.000 

!.b 
121.3 

0.4 

0.00 713.20 
39. 713.80 

111.81! 550.uO 
779.69 1:29,61 

Flail DioTRi&UT!GN FOR ,ECNO= ,onoo.oo CWSEL= 722.39 

0.3 
19.8 

(!.~ 

1825. 

STA= 550. St>~. 1 575. 583. b!9. 636. 642. J(1i). 880. 1'.110. 127(1 • 13~(·. 
PEn Q= 

AREA= 
VEL= 

0.2 
17.3 
(,. 3 

9 MAY sl 12:33:56 

0.5 1.5 16.9 
~8.7 53.9 3%.2 
0.5 0.8 1.2 

2.6 
88.2 
0.7 

(1, i 
8.0 
0.3 

3,b 

170.4 
(I, 5 

31. 4 
978.8 

0.8 

22.2 19.a o.s 
JJ9.3 846.9 )].~ 

u.5 0.6 (1.3 
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0 

0 

SEC~U DEPTij CWSEi:. C~iW5 ll"EU' ED 
0 GLOB Q[H O,OB ALOB ACH 
TiHE \'LOB VCH VROB YNL INCH 
SLOPE !LGBL !LCH 1LOBR !TRIAL !DC 

15ECN□ 307900.000 

3470 ENLROACHnENl qATrnN;= 175, 0 700,0 TYPE= 
SECTION N DATA FROM S[S 

307,(•l'.◊0 9.31 722. 41 0.00 0,00 722.4J 
25~0. 77. 29Q. 2157. o9. 227. 
0,76 1.1, 1.30 1.08 (1,030 (l,V40 

(1, 0(10%9 65(1, 00(1, 45(1. 1 r, 

tLU~ DiSTRIBuliON FOR SECNO= 301900,00 CliSEL = 

STA= 
PE, O= 

AREA= 
VEL= 

175. !89. , 215. r•o ... L, • 250. 
) : (1 

69.0 
1.1 

1L1 
226. ~ 

1,3 

CCti\i= 0 I 300 CEHV= (I. 5(111 
lSECtlO Ji18b6(1, (l(l(1 

3470 ENCnOACYMENT 5TAT10NS= 
SECTION 0 

308bb0.00 9.33 722.43 
2s:o, ~44, !191), 
0.82 1.98 3,$8 

(I, 0(10354 650. 050. 

7.9 
117 .4 

1.7 

150.0 

0.00 
1095. 
2.54 
650. 

FLOW DISTRiBUTiON FOR SECNO= 30866V,00 

5,0 8.6 
107.4 27!.6 

\ -, 
• • L 0.8 

320.0 TYPE= 

0.00 722.58 
!":. 307. 

0.030 0.030 
2 (1 

LWSEL= 

HV HL OLOSS BAN, ELEV 
AROB VOL rn, LEFT/;;16HT 
iNR WTN Elil!N SSTA 
iCONT CORAK TOP~!D ENDST 

! IARSET= 52:.000 

0,02 0.03 0.00 714. 2U 
1790. 188. 46. 714.B(, 
0,0JO 0.0110 713.1(1 175.0V 

1) 0,1H 525.00 700.0◊ 

722.41 

350. ~(•lj • 510. 550. 580. 
1.7 .<2.5 7.5 5.6 !B.6 

220.8 5u2.3 172.7 129. 5 463.7 
1.1 1.1 1.1 1.1 1.0 

l TARGET= 170.VOv 

u. 16 (),09 0.07 714.20 
431. 212. 51. 714.80 

0.030 0.00(1 71,. j(I 1 ~.o. (10 
,) 0.00 170.00 320.00 

722. 43 

Sir.= 150. 170. 185, 189. 225. 230. 23b. 250. 258. 301). 
PER u= 2.8 4j 2.b 47.l 4.7 2.~ 2 .3 2.2 22.4 9.3 

RREA= 46.5 51.4 25.3 3(16. 9 35.l 26.b 34 ,(I 27 .4 209.0 99.5 
VEL= 1.5 2 .1 2.6 3.9 l,4 2.2 !. 7 2.1 2.7 2.4 

CCilV= 0.100 CEHV= 0.3~0 
ISECNO 308980,000 

33\11 ~V CHANGED MORE THAti 'HV!NS 

3495 OVERBANK AREA ASSU~EQ NON-EFFECTIVE.ELLE~= 723. \JO EL REA= 723.(1(1 

G MAY ,1 12:33:56 

SECTION P riAIN ST. BRIDGE, IHDTk 45 FT, LE~5T~ 73 n 
LC 720.4 Fl, TOPRD 724,4 FT 

3(,658(,.0t1 8.50 722.20 0.0(• (1.00 722.87 O.b1 0.13 0. 15 724.50 
2530. 0. 2530. 0. v. <"' ~•ti~. "· 215. :,!. 724,30 
o.e:: 0.00 6. 56 0.uo 0.000 ~.03(, fi,01j1) O.(i~•O ,13.70 2(,(),00 

0.001605 :zoo. 200. 200. 2 (I V 0,!JO 50,00 250.00 
' 9 I 

FLGW DiSTRJBUTl~N FOR SWlO= 308'80.(I(> [~5EL= 722.20 

STA= 200, 250, 
PER il= 100.G 

AREA= 385. 5 
VE!..= 6.6 

JOO. 

320. 
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Sf'EC!AL BRIDGE 

Sli ll )KOR mm RDL£N BWC BWP BAREA 55 ELCHU 
0, ,10 1.63 2.50 0.00 51.00 (•.00 30,,. ,o 0.00 7lil,5ij 

iSEOlO 308%1.000 
PRESSURE FLiiN 

EGPRS EGLWC H1 uWtlR QPR liAREA TffAFElO!D ELLC ELTRD 
A~EA 

723.99 72:'. 55 10.c,o \I, 2530. 301. 301. 720,40 725.vO 
' 

34,5 O'iERBAaK aREA A55UHED NDN-EF,ECT!VE,ELLE•= 72J. 6(1 ELP.CA= 723. bO 

0 

3%981.0(1 
2530. 
1),83 

(1.0\110\18 

,.BO 
o. 

(1.00 

"'· 

723. 50 
2530. 
5.62 
,o. 

o.oo 
1). 

0.00 
4(1, 

0.(lO 
o. 

0.000 
2 

723.99 
450. 

(•.010 
0 

(,, 49 
o. 

0.000 
u 

1.1'.2 0.(1l1 

215. 51. 
0.000 713.70 

(1.00 50.0U 

724. 50 
724. 30 

200.0(1 
250.0I! 

FLOW D!STR!liUTlaN FOR SECNO= 308981.00 CWSEL= 723.50 

STA::. 200. 250. 
?Efi G::: 100,1) 

AREA= 450. 3 
VEL= 5.6 

ISECNO 309190.000 
SECTION 9 

3(ll?l80,(10 
'.253fi. 

1),84 
!),0(,1164 

,1 

11.33 723.b3 
4V. 2138. 

1.41 6,75 
2>Jo. 20w. 

9 MAY 91 12:33:56 

u.oo 
351. 
2,34 
200, 

0.00 724.24 
29. 317. 

0.060 0.035 
2 0 

smm DEPTH CWSEL CililiS WSEL' E6 
G 9LDB 9CH 9ROB 4LOB ACH 
1!ME VLOB VCH VROB !~L l~CH 
SLOPE t,1.0K 1.LCH I ILOBR ITRIAL me 

0.61 u "? 0.04 714.80 
15Q, 217. 52. 71LB0 

0.060 c1.oco 112,30 024.~,a 

HV 
/\ROB 
XNR 

0 0.00 87.68 712.25 

HL 
V['L 

NTN 

0LQ5S B4Ni ELEV 
T~A LEFT /~lSHT 
ELH!N SST~ 

!CotlT CORAR TOPR!D ENDST 

FLOW Dl5TRIBUTJON FOR SEC!lQ= 309180.0(• C~Stl= 723 ,63 

STA= 
PER~= 

f!KEA= 
\/EL= 

625, 635. 
0.1 1. 5 
~.3 24.2 
0. 5 1.6 

640, 671, 700. 712, 
84.5 13.: O.J 0.3 

316.7 133.3 6. '1 10.v 
6.8 2.5 1.2 0.7 

loECriO 3u93B0,00U 

309380.00 
2530. 
O.B5 

0.\100483 
0 

SECTION R ~-21 BalD6E, WlDT~ 38 FT, LENGTH B4 FT 

l!.81 
0. 

0.00 
200. 

~C 720,5 FT, TOPRD 725.7 FT 
72,.21 0.00 0.0(1 7,4.43 
2494. ,)0. (1. 664. 
3.15 0.36 0.000 0.0!5 
2:)0. 200. 2 0 

(1.22 
11)0. 

t1. 060 
0 

FLOW D!STRIBUT!ON FOfl 5EC~6• 3(•,3Bi,.% CliSEL::: 724.21 

STA= 310. 374. 4'l0. 450, 475, 525. 569. 
n ' ., ' (I J 

H,14 0.04 7L:•. 70 
220. ~,:!, 723.80 

0, 000 712. 40 )10. 00 
(1.00 259,41 ~~i,.4.1, 

ELCHD 
714.50 

rilBE 16 



' t1HE4= bH.4 13.3 :o.s 12.B '.'o.O 15.8 
iJEL,:; 3.8 (•.~ fl ,4 o. 3 0.4 0.3 

SPECIAL •~!DGE 

SB x, XKOfl [Ofil RDLEN r,wc BWP BA"EA 
1),1)() Lou 2.50 0,00 b4.00 0.00 4i8.7[1 

ISECND }09!81.000 
0 RESS FLO,i BECAUSE EWIC OF 7 26, 03 EJCE£D5 1. 5 DEPTH 

IIERRDR11 ELTRD.LT.MIN aOAD ELEV, ELTRD SET EQUAL TO MIN ROAD Ee.EV 
PRESSURE FLOW 

0 
1 

0 

EGPRS EGLWC "" .. l ilWE!R OFR 

725. i2 726.03 :o.oo o. 2530. 

347u ENCRDACH~EtH STilTJuNS= 275.0 !75.0 TYPE= 
309381 .00 12.55 724.95 (t,OD 0,0(, 725.12 

253(l, o. 2385. 1 ai; !) • 712. 
0.86 0.00 3.35 0.50 0.000 o.,:i3s 

0,000}55 33. •i ),.,, 3,. 2 0 

o ilAY 91 12:33:56 

5tCNO DEPTH Cii5Et Cfi!WS wSEU EG 
Q DLOB OCH OROB ALOB ALH 
T!rlE VLGB VGH VRDB XtiL )NCH 
SLOPE iLOBL !LCH Y.lOBR !TRIAL !DC 

FLO• DISTRIBUTION FOR SE(NO= 3u9381.00 fJlSEL= 
' 

STA= 310. 374. 400. 450, 475. 
PER Q= 94,3 0,7 1.5 

AREA= 711.'i 32.6 67, 7 
VEL::: 3. 3 0.5 0.6 

CCHV= 0, 300 CEHV= V. 5◊0 
ISEE~O 3(,94B0. vflO 
3280 CROSS SEET!mi 3v'4ev.00 EXTENDED 

3470 ENCRGACHMENT STATION5= 

309480.f!O 
2530. 
0.8B 

SECTION S 
12.b:, 725.15 
916. 95j. 
0.57 2.('7 

' lf1
[). 10(1. 

L'lf\ r, 
l\lV,V 

,.oo 
763, 
~- 70 
100. 

0.7 1.4 
31.3 65.2 
0.5 0.6 

5.1, FEET 

7u/'J.O TYPE= 

n.oo 
1605. 
0,070 

2 

725.18 
411. 

0,035 
" .. 

BAREil TRA,EZOID 
ilREA 

419. 435. 

l TARGET= 
o. 16 0,69 
290. 221. 

0.060 ( 1 ,000 
0 0.00 

HV t;L 
APDB VuL 
X~R ,ITN 
!CONT COR/>R 

724.95 

521. ~75, 
!.fl o. 4 

52., ,o.4 
0.5 0.3 

1 TARGET= 

V.03 
1089, 
0.07tl 

(1 

0.02 
??' ..... b. 

0.000 
0.00 

FLOW D!STR!BUTIDN FOR SEC~O= 309480.00 CWSEL• 7:io.15 

SiA= 1 Ot1• 300. 
i 

354. 410. 441. 475. l 5(12. 
PEfi G-= 6.3 3.i 9 .2 7.4 4.1 5.2 33,6 

ARE~= 4!:,9 .B 202,4 :;44,3 £50.2 164.5 183.7 410. 7 
YEl= 1).3 0.5 (1. 7 (1, 7 ,l, 6 o, 7 2.1 

CCHV= 0.200 CEHV= 0.400 
f5ECNO 31t)280.0(Hi 
1?P.:'j rlifi'i!= ~i:i:TTmJ ~Hnqo f1i1 HTr;'im;:n 

ts ELCHU ELCHD 
0.00 714.0fl 714,(1(1 

ELLC tLTRii 

720.80 725.30 

400,000 
o.,,o 

5~. 
712.40 
:65.00 

DLDSS 
TWA 
ELH!N 
TOfW!D 

675. 

600.00~ 

0,04 
54. 

712. 50 
600.00 

,37. 
3.1 

105. 7 
(I. 7 

725.7v 
723.80 

310.00 
075.00 

&Ari, ELEV 
LEFT/RiBHT 

SSTA 
ENDST 

714.80 
714,80 

10tJ,◊U 

700.06 

551. ,oo. 
7 .0 14.4 

276.1 486.! 
0,6 0.7 

PAGE 17 

668, 7(1(1. 

5.6 
221.0 

tl. 6 



SECTION ~ 

31028(•.00 12.08 725, l8 0.(,0 o.vo 725, l 9 0,01 0.(12 
2530. 1159. 634. 737. 24vv. 37(1, 1523. 244. 
0.96 0,46 1.72 0.48 0.065 0.035 (!,06~ 0.000 

0.000066 220. 220. 220. 0 0 o.oo 
(I 

FL~W DISTRIBUTION FOR 5ECNO= 310260.0V CWSEL= 72~1.!8 

srn~ "j(ttj, 1,,5. 700. 75(1, 

PER Q= B,; j,b 5,0 4.Z 
AF.EA= 6E6.5 303,0 239.5 197.6 

VEL= t1.3 (,. 5 0,5 !). 5 

9 MY ,1 12:33:56 

smm DEPTH C~SEL rnrns WSELY 
G QLDB QCH . GROB ALDB 
TIME vL% YCH VRDB !NL 
SLOPE XLDBL XLCH )lOBR !TRIAL 

ISECND 314081,000 
314081.0tJ 13.51 725.21 0.00 0.00 

2970, i038. 1092. 840. 2:;::;3, 
1.11 0,45 1.br 0.46 O.Ob5 

0, 00(10&6 46\l, 46(1, 460. 0 
0 

FLOW DISTR!BUTIDN FOR SECNO= 314081.•)0 

79u. sso. 
a.9 10.1 

365.4 414,l 
O.o c,. 6 

E6 HV 
ACH ARDB 
XNCH rnR 
!DC !CONT 

725,23 0.02 
683. 1843. 

o.o:s O.u65 
0 0 

918. 
3.6 

193.6 
0,5 

tiL 
VOL 
WTN 
CORAR 

0.03 
2'3. 

0.U00 
0.00 

CWSEL= 725,21 

(1.~10 

59. 
713.10 

1100.00 

964. 
25. ! 

36,.5 
1. 7 

OLOSS 
TWA 
ELMIN 
T □raID 

o. o,; 
71. 

711.70 
1306.!9 

STA= 180, 300. : 600. 900. 916. ~78, 1,75. 1487. ; 
fER Q= 0.2 11.6 21.5 ]. 4 3o.8 

11~EA= 54.3 905.~ 1295,0 77 ,9 683.2 
VEL= 0.1 0.4 (1. 5 0.5 

9 HAY 91 12:3~:56 

!ll!ll!!llli!illlll!lll!llllllllllllllllllllllllll 
HE2 RELEASE DATED NOv lb UPDATED MAY 1%4 
EiiRGil CORR - 0!,02,03,04, 1)5,06 
MODIFICATION - 50~51 152,53 154,55,56 

,111111111111,,1111111111111111111,111111111111,,1 

T1 OVID, MICHI6AN, FIS 
T2 MAPLE RIVER AT VVID, ~ICH!SAN 
•T 
I•' !(1(1-/EAR rLOOD ~ROF!LE, H1CRDACHEl' RUN 

jJ ![11EO. nw N[NV !DIR STRi 

0. 3. o. 0, {J. (l(10ll00 

J2 NPROF ieLQT PRFVS J.SEC\l XSECH 

1.6 

15,000 0,000 •!. 00(1 0.000 u.ouo 

9 ~AY 91 12:33:,6 

22.1 b, l 

13ll. 7 530.9 
0.5 0.3 

~ETRJC HVINS □ 

0,00 0,(1 0, 

FN ALLDC lbW 

0.(l(l\) o.cov (l, (l(h) 

714.70 
714.)[l 

300.1)(1 
H1)0.0CI 

997. 1019. lll5. 
4.2 10. 0 3.o 

157 .4 4'18.2 12,.0 
,u (•.6 0.6 

BAIi• ELEV 
LEFT IRJGHT 

S5TA 
ENDST 

719.00 
721.40 

18(1 • 44 
1456.64 

1135. 1400. 
10,9 

743.2 
0, 4 

?AGE lB 

PAGE 19 

THlS RUN EXECUTED 9 hAY 01 12:,1:04 

WSEL FQ 

717.12(1 0.00(! 

CHIHM ITliACE 

0,0(10 15.,)0(1 

PAEE 2(1 



~.Erno DEViH cw,E. CR!l1S \iSELK Eb 
Q ULUB ilCK %OB ALOB ACH 
T!HE V~OB vc;; VR06 INL INCH 
SLOPE XL!)BL lLCH, lLOliR ITRI AL me 

JfRUf 2 

CEHV= 0.100 CEHV= 0,300 
ISEENO 303255.(,00 

3470 ENCROACHMENT STATIONS= 576.0 881.0 TYPE= 
SECTiDN A DATA FRGM SCS 

,03255.0o 9, 12 717.12 0,00 717.(•2 717.2:3 
2970. 49. 970, 1951. 37. 296. 
0.00 1.32 3.28 2.42 0.055 0.040 

,), Qi/0502 o. • 0, 0 0 V, 
0 

FLOW DISTRIBUTION ,DR SECND= 3,j3255,0o [WSEL= 

STe= 576. 583. 618. 631. 640 
fER □ = 1.7 32,) 2.5 2.4 51.b 

AREA= 37,4 296.i 35.4 32.7 579.9 
VEL= ' " •• o 3.3 2 .1 2.2 2,6 

iSECND 304110,000 

3301 Hv CHANGED MORE THMt'HvINS 

3470 :HCROACHMENT STATIONS= 16(1. 1J 265.0 TWE= 
SECTION B NANUFACTURED 

304110.00 9.76 717.76 0.01J 717,b~ 71B.4(• 
2970, 191. 2240. 539. 68. 315. 

H,05 2,7q 7.03 4.51 ti.055 1),1)40 

0,002101 1115. 111~. 1115. 2 (l 

,j 

FLfiW ;/lSTRJBUTIDN FDR SECNO= 304110.00 CW3EL= 

STA= 160. 172. !BO. 183. ~ia. 
PER D= 1.0 2.E 2.b 

' AREA= 1Q,1 30,l 19.1 
VEL= 1.ti 2,6 4.0 

CCHV= 0. 3'i0 CEHV= 0, 500 
ISHND 304210,l,0(, 

SECTION C 

9 MAV 91 12:33:56 

' ~ATA FROM SCS 

7:,.4 B.9 
318.5 43.6 

7.U 6.0 

HV HL 
AROB VOL 
INR tlTN 
I CONT CORAR 

1 TAR6ET= 

0.11 o.u,, 
BOL i). 

0.030 o.uoo 
0 0.00 

717.12 

BOO. 881. 
9.1 

!58,2 
1. 7 

1 TAR6ET= 

0.64 1.01 

"" ..1 '1. 21. 
0.03(1 0.00\i 

(1 (1.00 

717,76 

22B. 238. 
4,1 3.7 

27.6 :l3.4 
4.4 3.~ 

HOLLISTER PP.!DGE, WIDTH 31.5 Fi. LENGTH 55,6 FT 
le 121.3 FT, TOPRD 724.9 FT 

30•210.00 9.39 717.99 0.00 717.79 718,76 0,87 0.24 
,970. (•, 2970, 0. 0. 396. o. 22. 
0,05 0.00 7.~o 0,00 o.aoo O.U35 1).00(1 0.000 

0.00296~ 100. 100, 100, (l (, (l o.uc, 
iJ 

FLOW DiSTRi&UTlON FOR SECNu= 304210.00 CWSEL= 717.89 

STA;; 100. 156. 
PER Q= 100,0 

AREA= 395.9 
VEL= 7.5 

DLOSS BA•iK ELEV 
rnA LEF11filBHT 
ELM!~ SSTA 
TGPNID ENDS! 

305.0HO 

0.00 710.BO 
r;. 712.BO 

708.00 576.UO 
305.00 881.00 

1(15,(iQ(l 

1) .16 Jl(l.80 
5. 712,80 

1c1a. 01) 16('.(IO 
105.(10 265.00 

257, 2t5. 
1.5 

14. e 
:,,o 

PAGE 

0.11 7~-4. 9(1 ,. 724.50 
)(19. 5(, ivO.(,O 
5j,b0 l 55, 6(, 



ISECNO 3v421i.(,(,o 

7 ~7i> ~DRKAL l,RlDGE ,NRD= 2 A!N EL !RD= 724.5-:, MAX ELLC= 721.30 

304 211. 00 8.39 717.89 0.00 717.BO 718,7' U,87 0.00 0.00 724.90 
2970. u. 2970. (), (1. 39b. \I, 22. 5. 724,50 

(1.05 0.,10 7.Su 0.00 0.00(, 0.035 0.000 0.000 709.50 10(,.oo 
0.002862 1. 1- 1. (1 u 0 0.00 ,,5.60 155,60 

0 
FLOW DlSTRIBUTiOtl FDP. SECliO= 3U42il.OO CWSEL= 717 .29 

STA= !Ou. 156. 
PEN fi= 100,0 

AREA= 396.0 
vEL= 7.5 

ISECNO lU4212.fl00 

3'7(> NORMAL BR!DGE,NRD= 2 ~IN ELTRD= 724, ,u NA! ELLC= 721. 3(1 

304212.00 8.52 715.02 0. Vl1 717, 94 718.66 u.84 u.('9 0, (,1 724,91, 
2970. o. 29i0. o. o. 40:,, (1. 22. 5. 724.5() 
0.(>5 0.00 7.37 0.00 0.00(, 0.035 0.000 0.000 709, 50 100.00 

\)Jl(l2710 32. 32. 32. 2 0 lj 0,00 55. 60 155,bO 
0 

FLD~ DJSTRIBUTION FDR SECND= 304212.00 CYSEL= 718.02 

STA= 100. 156. 
fER O= 100.0 

ARE~= 403,2 
VEL= 7.4 

9 MA'/ 91 12:33:5t PAGE 22 

SEC~:l DEPTH CWSEL CRlwS t-!SEU, EG HV HL ~LOSS BaN, ElE'/ 
D GLOS OCH OR09 ALOB hCH ARQB VOL TWA LEFT1Rl6HT 
TIME VLOB VCH VROB !NL !NCH JrlR WTN EL~!N SSTA 
SLOPE XLOBL XLCH: XLOBR !TRIAL !DC !CONT CORAR TOni!D ENDST 

tSELNO 304213. 00,:1 
304213. 0(1 8.52 718.02 0,00 717.94 718,87 0,84 0.00 o. (10 724,qo 

297(1, o. 297(1• o. o. 403. o. 22. 5. 724. 50 
(J,05 0.00 7.36 o.uo 0.000 0.(135 IJ,(100 fl,(100 709. :,(I 10(1, 01.l 

0.002707 1. L l. 0 u (1 0,l'O 55.60 155.60 
(1 

FLOW DISTR!BUTiON FOR SECNO= 304213.0fl CliStL= 718.0, 

STA= 100. 156. 
PERO= 100.0 

AREA= 40~.3 
VEL= 7.4 

ISECNO 304330.000 

no1 IW Cl<ArlGED MGRE IHAN;H~!NS 
' 

347\> ENCRCACHntNT STATIONS= 7,. (> 315,u TYPE= l TARGET= J0\),\)(10 
SECTION D D,'H~ FRDll SCS 

30433\l,00 B.68 716.98 0.00 718.92 719.21 0.23 O.i7 O. !B 711.30 
2970. 497, 1;:4, 839, 313. 

,,, 
)J't, 4(12. 24. b. 7E.70 

(>,Ob l ,q 
.. ,.J, 4.,9 2.09 ~.OcO V.V35 !J,04\l il,fJOO 71fi~10 7'i • \l(l 

(1 • ~ •• .,.., l"' ' -. \ 'j( " 
,, ,, {'I (, ,"\ ll\t"l M, l1r; l"Jfl 



ii 
I 

FLOW DISTR!BUTlON FDR SECNO= 304330,(IO CW5EL= 718.'B 

STA= 75. 130. 171), !79. 181. 2"2. 230. 250. 320. 340. ~75. 
PERO= 5, l 6' j 4.2 ' , ... ,) 55.0 4.4 4.0 B., 3.9 7.0 

AREA= 124.7 119.J ,3.9 14. 1 334.2 11.1 55. 7 149.3 54.7 10!.2 
VEL= 1.2 1.3 2 ''· 2.6 4,l 3.2 2.1 1.B 2.1 2.1 

CCHV= 0. 100 CEHv= <i. 300 
ISECNO 004780.000 

2&00 NAT Gl= 527.75 WSEL= 718,Bv ENC Gl= 527.75 W3EL= 718,,0 RATIO= 0,t>OOO 
NAT Gl= 922, RATIOS LOB.[H,RDB= 0.1018 0.4596 0.4387 WSEL= 718.90 

I 

3301 HV CHANGED MORE THAN :HV!NS 

3470 ENLRDsLHMENT STAT13NS= 
1 

3,10, 0 409.9 TYPE= 4 TARGET= 0.427 

'-' 

0 

q MAY 91 12:33:56 

SECTION E 
304780.00 B.8, 718.92 0.00 718.80 ,,u. (•2 !.10 0.55 0.26 711.3(1 

2970. 0. 2}01. 669. (1' 247. 173. 30. 8. 711. 30 
0,08 (1.00 9.32 }.68 0.(1(1(1 (l,(135 ~).045 0.000 710,10 3110,(1(1 

0.003931 350. 350. :l50. 2 11 0 0. (l(I 109.91 409 .11 

FLOW DiSTRiBU•lDN FOR SEC~O= 304780,00 CWSEL= 718,92 

Si~= :ioo. 330. 
PEF, G= 77 .5 3. 7 

AREA= 247.0 14.b 
VEL= q, 3 7.5 

CCkv= 0. 3(•0 CEHV= o. 5(10 
!SECNiJ 304881). V00 , 

332. 337. 341. 
4,2 0.8 

24.7 7.7 
5.1 ~.o 

1.5 
22.4 
2.0 

365. 3eo. 1~2. 410. 
1.9 3.7 6.B 

71.5 
2.6 

29.2 
3.7 

52.5 
:.8 

2800 NAT 01= B~E.24 WSEL= 71,,B(, ENC Ql= 855.86 IISEL= 719.90 RATIO= -o.0210 
NAT 01= 856. RATIOS LOB.CH,ROB= 0,0(,00 !.0o,;o 0.000◊ WSEL= 719,9(, 

3301 HV CHANGED ~ORE THAN HVINS 

347i1 ENCROACHMENT STATIONS= l\15,0 173.0 TYPE= 4 TARGET= 
SECTION F BTW RAIL>GAD BRIDGE, WIDTH iB FT, LENGTH 66 FT 

le 720,9 FT, TOPRD 723.4 FT 
304830,00 8.36 719.86 0.00 

2910, o. 297(,, o. 
0.(18 0.00 5,85 o.,:io 

' ,).001219 1(•0. 1 (:0. 100. 

FLOij O!ST9IBUTION FOP. SEcNO= 304&80,00 

STA= 105. 173. 
PER ~= 100.0 

AREA= 507.9 
VcL= 5.8 

5PECillL BRiDSE 

SB 1K 
1.25 

XKDR 
1.50 

' 

corn 
2.50 

ROLEN 
0.(,0 

719,BO 77.i•. 3q 
u. 508. 

o.voo 0.030 
2 u 

CliSEL= 

B~C 
66.(,(1 

0.53 0,20 
0. 31. 

0.000 0.000 
0 0.00 

719.3& 

BWP f,AREtt 
9,0(! 4~6.20 

\), (1i1{1 

0.17 726.00 
8. 726.00 

711.50 1(•5.00 
68.00 173.0o 

SS E:.C~U EL[HD 
0, ii◊ 713. oc, 713, oo 

lSECNO 304881. \100 
CLASS A LOW FLOW 

PAGE 23 



7.68 CALCULATED CHANNEL AREA=, 

9 MAY 9! 12,3o:5o 

SECNO DEPTH rwsa ERI~S 
g GLOB IlCH ' QRDB 
TIME VLOB VCH YROB 
SLO?E XLOBL XLCH; lLOBR 

EGPf.5 EGLWC H3 GWE!f! 

0.00 7~0.66 :v.::o 

304891.00 B.67 720.17 0.00 
2970, o. 2970, o. 
0.08 0.00 5.62 O.Ov 

O.OOH1B! !B. 1S. 18. 
(I 

FLOW DISTRIBUT!Oil FOR SECNO= 304881.0(1 

STA= 105. i73. 
PER a= 100.0 

AREA= 52B.2 
YEL= 5.6 

CCHV= 0.100 CEtlv= 1).306 
ISECNO 305025.0uO 

WSEU' EG HV HL OLOSS &ANK ELEV 
ALOB ACH AROB VOL rnA LEFT 1RI6HT 
!NL JtlCH XNR WTN ELM!N SSTA 
!TRIAL me I CONT CORHR TOP~HD ENDST 

ilLOli BAREA TRAPEZOID ELLC ELTRD 
AREA 

0, 2970, 456. 472, 721.00 726.00 

720.07 720.66 0,49 (1.27 0.00 726.00 
0. 528. (,. <? 

"•• 8. 726,00 
o.uoo 0.030 (1.P(!!j O.o◊O 711.50 105.00 

0 0 0 (1,M tS.00 1,~.00 

CWSEL= 720. 17 

,BOO NAT {il= 1341,g7 IISEL= 720.44 ENC 91= 1341.57 WSEL= 720.54 RAlID= 0.000(1 

NAT 01= 1384, RATIOS tDP,CH,ROB= 0.3220 0.6180 0.0600 WSEL= 120.54 

3265 DIVIDED FLOW 

3470 :NCP.OACHMENT STATlGNS= 106.9 335.1 TVPE= 4 TARGET= 0 .031 
SEC1 ION 5 9ATA FRUM SCS 

305025,l)(, 10.42 720. !,2 0.00 720.44 720.78 0,26 0.10 (l,{12 712.60 
2970. 933. 189), 140. 454. 387. 71. ~4. 8. 712.40 
0.09 2.06 4.90 l.18 0.035 0.,.1:;o (l,040 0.000 710.10 !06. 94 

0.000416 135. 13~. 135. 2 0 0 0.00 208,93 335.14 
0 

FLGi'i DlSTRihJTION FOR SECNO= 305025.(10 CWSEL= 720.52 

SlA= 107, 150. ' 200. 275. 280. 321. 
.,, 
JJ.,, 

PER Il= 10.4 13.Z 4.7 3. ! 63.9 4.7 
AREA= 148.2 17A ' 95.5 :1.s 386.9 70.5 ,. ',.,. I 

VE!..= 2.1 2.2 1.5 2/1 4., 2,0 

9 r.AY 11 12:33:56 

sm10 DEPTH CWSEL CR!WS WSELK EG HV HL DLOSS BANK ELEY 
Q GLGB UCH GROB ALGB ACH AROB VOL TW/i LEFT /RI6HT 
TIME VLOB VCH , VROB XNL INCH XNR WTN ELH!N S3TA 
5LOfE .\LOBL 1LCH

1 )LOP, lT~lAL me !CONT CORAR l"OP~ID ENDS! 

lSECNO 305595 .00(1 

3470 ENCROACHHErH STATIONS= 540,(1 840.0 TYPE= 1 TARGET= 300. 0(1(1 

SECTION H DATA FROM SCS 
n " (\ ?() 

337. 

PAGE 2' 



-- ·-;-
2970. 1487. 1391. 11. 980. 389. 65. ,,. 1~. 711. 9•i 
0.15 1.52 3.58 1.41 •i.040 0.(130 (l ,il4◊ r,.ooo 71(•, 60 !:,4(1. (1(1 

0,0002b2 570. 571). 570. 2 0 0 0.00 300.00 &40.0(1 
0 

FLOW D!SJqJ&ul!ON FOR SECNO= 305595.00 LS'JSEL= 720.88 

SiA= 540, 733. 751. 771. 781. Bi'i &23. 825. 836. 840. 
PER Q= 40.7 2.~ L, 1 3.6 46.9 o. 3 O.B 1.8 (1. 1 
.!REA= 794.2 62.7 64.6 58.3 381f ,ll 7 .8 12.7 39. < ' ' ·•·' 

VEL= I C ~. ~· 1.4 1.3 1.8 3.b 1.3 2.0 l. 3 0.5 

CCHV= 0.100 CEHv= 0.30lj 
14% NH CARD USED 
ISECNO 305780.000 
3280 CROSS SECTJDij 305780;00 EXTENDED 4.37 FEET 

3470 ENCROACHMENT STa•Im;S= 740.0 840.0 iYPE= l TARGET= 100.000 
SECTION ! 

305780.00 10.46 1211.~6 0.00 720.7B 721.29 0.43. 0.20 0,09 71~.40 
2970. !1J86. 1604. 280. 335. 246. 99. 5B. 13. 713.40 
0.18 3.24 6,!2 ,.B3 fl,U60 0,040 o.u6o o.oou 710. 40 740.0\J 

O.Ml673 :81), 380, 380, 2 " 0 0.00 1(1(1. (!(1 84!;.vO 
0 

FLO~ 0!51RlBuTrnN FOR SEChO= 305760.0u CWSEL= 7,0.86 

ST~= 74(,. 765. ' i93. 797. 824. 840. 
?En il= i\l,3 ., b ! ... , 13.6 54.0 9.4 

AREA= ii 9. 5 ll!.O 1(,4, 5 246.2 96.6 
VEL= ;,6 3.4 3.9 6,5 2.B 

CCHV• 0.300 CEHV= 0.500 
ISEC~O 305880,0vO 
3200 moss SECT!DN 305880.0•:• E!TEN[•ED (>, 82 FEET 

! 

9 MAY 91 12: 33: ~.6 PAGE 26 

SECNO DEPTH CWSEL CR!WS oSELi. EG HV HL Gi..OSS BAN• ELEV 
u llLDB llCH QROB ALOB A[!-1 liRilB VOL TWA LEFT/RloHT 
TIME VLOB VCH ' VROB 

' 
XNL \NCH INR WTN ELM IN 551A 

SLOPE JLOBL !LCHj JLiiBR l!RiAL JDC iCOr/1 CORAR T □P~ID ENDST 

' 3;g5 OVERBANK AREA ASSUMED NON-EFFECTIVE.ELLEA= 721. 50 ELREA= 721. 5(1 

SECT!ON J mom ST. BRIDGE, WIDTH 24 FT. LENSTH 5(• FT 
~c 720.9 FT, TDPRD 72c.4 FT 

3058B0.00 9,'.i2 720,?2 0,UO 720.75 721.70 0.88 0.!B o.:3 715.40 
2970. ,,. 2970. o. o. i95. o. 60. 14. 71~.50 
O.!B (1,00 7,53 0.00 0.000 0.0}5 0.000 0.01)0 71 l. 60 752,UO 

(1,(<02015 100. 100. 100. 2 0 0 o.uv 4b. •JO 79B.UO 
0 

FLuw D!ST,IBlJTiON FOR SECNn= ~·i58BO.Ou CwSEL• 720.B2 

STA• 752. 798. 
FER U= 1ov,1_1 
A~EA• 394. 7 

VEL= 7.5 

Si'EriilL BR!D5E 



s, xr. 
o.oo 

!.KUR 
!.ob 

aSECrm 31}'5BB3.t!OO 

GJFQ P,i!LEtl 
J,{lf! ~(10,()tJ 

32BO rnoss SE[TION 305583;(,u El.TENDED 

PRESSURE RliD WElii fLOil 

tBfR5 EBLWC H3 IlWE IR 

i 
cb8; 20 TRIALS ATlEttPTED W5EL.CWSEL 

Bi~L 
46,t1◊ 

1.21 fEET 

ilrR 

,.~ o/\RE/l 
0.11,, 420.&o 

BAREA TRAn:lOlD 
AP.EA 

420. 4'i8. 

3495 nvrnBAN! AREi\ ASSUttEt tm;HFFECTIVE.ELLEA= 722. Ou ELREA= 

3i15&B3. (h) 0 .61 72!.2l O.QO 721.14 722.0:i (l,81) (I, :;2 
2970. ti. ,970. o. (t. H3~ o. bi•. 
0.15 0.00 7Jr, U.tlt) 0.000 0.035 0. 00·) i). ij(,~i 

1,),('01738 26. -, 
Ll.J, 2t~ 20 0 0 0 ,(11) 

0 
1 

9 MAi 91 12:33:56 

SECND DEPlH LHSEt CRIW3 USELK E5 Hv Hl 
Q OLOB il!:ij G-ROB ALOB Arn HfWB YliL 
TIME VLOB \

1CH : \/ROB Ol !NCH lNR ~rn 
5lOPE .\!..OBL XLCH XLOBR iTRJAL !Lr !CONT CORAR 

FLOW Dl5TRiBUT!ON FGR SECHO= 305&8,.uo CWSEL= 721 .21 

srn= 752. 796. 
PER ~= lvv.(; 

AREA= !!2.o 
VtJ_c;; 7/2 

ISECNfi 305980,060 

53 ELCHU hCli.D 
O.OU 711.bO 711.b~f 

ELLC ELTo, 

720.90 722,(!(l 

72[,tli'! 

,, . t,v 715.40 
•• 1.. 715. 5•J 

711.6◊ 75:2.00 
46.00 798.uO 

iilfl35 BAiiK ELEV 
rnA LEFTIR!&tH 
ELHIN SSTA 
TOPW!D ENDST 

2il0(; NAT ill= 1558,55 ~5EL= 7~2.11 ENl: 91= 1558.55 liSEL= 722.21 RATIO= u.0000 
t;AT ill= 5142. ilATiOS LOB.er.,,e,.= 0.6132 0.1373 0.()495 rEEL= 722.1! 

3170 ENCROACHKENT STATJG~S= 1533.5 1718.0 TYfE= • TARSE;= 0.69) 
SECT!O~ K DA TA FROM SC5 

30598v.Ou 10.11 7:22~19 o.oo 722.11 722.3V 0.11 0,(18 {1.21 7i2.50 
2970. 1738. 1232. o. 8%. 359. (l, t2. 14. 712.70 
0,19 1.96 3.4; o.~o O.Q50 0.03~ 0.000 0.000 71~.(10 1533. 54 

O.OOv•lB JQO. 100. 100. -. 0 0 0.00 184, 46 !71B.00 L 

0 
flOtl O!STRIBUTJON FOR SECNO= ~Qo9BO.OO CWSi:L= 7::2.H 

STA= 1534. 1570. jlb{)O. 1621. 1654. lt-75. lbB2. !J18. 
PER Q= 1L3 11.3 9.7 13.4 7.8 •LO 41. 5 
4REs= 196.6 i5L3 136.4 197.8 119.6 54.6 2SB.6 
!/El= i,7 2,{l ,.1 2.0 1.9 2.2 3.4 

(C»V= 0.200 CEHV= 0.400 
tSECtili 31)6700.UOV 
2&00 NAT 01= 3349.49 WStL= 722.~, ENC QJ= ,349.49 WSEL= 722.45 RA,!O= O.OOQO 
Niii 01= 4052, R~TIOS LOB,LH,ROB= 0.5974 O.l52f 0.2498 ti5EL= 722.45 

PH6£ 17 



32b5 DiViDED FLOW 

3470 ENCROACHMENT 51"TlON~= 675.6 

:06700.0V 
2i70. 
0.44 

0,-000080 
0 

SECTION L DATA FROM SCS 
10.32 722.42 0.00 
lo36. 552. 582. 
o.D3 1.53 O.b! 
720, 72y, 720. 

9 RAV 91 12:03:56 

SECNO OEl'TH CWSEL CRIWS 
g DLOB QCH ' DRDB 
TIME vLuB VCH VROB 
SLOPE .iLOEL ILLH'. \LOBR 

' FLOW DISTRIEUT!ON FOR ;ECNO= 300700.00 

16;2,:; 

722.35 
2902. 
c,, Ob(! 

2 

NSEL, 
ALDB 
XNL 
lTt(IAL 

TYfE= 4 THf.6ET= (i.173 

722. 4J (1. 01 0.11 0.02 712. 70 
3o0. 870. 106. ;-...~. 713,90 

0.040 0.(145 (!. 000 712.10 675.57 
0 (I 0,00 918,24 1692,95 

EE !iV HL OLDSS BANK ELEV 
ACrl AROB VOL rnA LEFT /RiGHT 
XNCK \Nf: !HN ELMHi SSTA 
!DC ILDNT LDRAR TOHHD ENDS! 

[WSEL= 722.42 

STA= 676. 11JO. 12')0. 
7,2 

1229. 1282. 1318. 1357. 165(1• 1693. 

0 

0 

!'ER G= 
AREA= 

VEL= 

47 ,9 
227~.lJ 

0.6 
296.0 

0.7 

WW= 0.1(10 WW= n.3(•0 
' 

3,9 
164.4 

0.1 

2,7 

171.4 
0.5 

18,6 3,0 12,2 ;,; 
36lJ.4 125.2 565. 7 177, (l 

1.5 o. 7 0.6 fl.) 

2800 NAT Ul= 358.i.28 sSEL= 722.39 EijC D!= 35B2,28 WSEL= 
NAT Ql= '.,787. RATIOS lOB,CH,ROB= 0.3756 0.1006 0.5178 WSEL= 

712.49 R4Tl0= 0.0000 
722.49 

3470 ENCROACHMENT STATIGNS= 341.2 960.3 TWE= 4 TAR6ET= o.:;01 
c;rnriN M DATA FROM scs 

307300.00 10.66 722.46 0.00 722 ,39 722.47 0.0! 0.04 ( 1 .00 713.20 
2530. 755. 438. 133). !06!. 358. 1704. 155. 33. 713.80 
1).63 0.71 1.22 0.78 (1 .o,,, 0.040 u.040 0.000 711.80 141.24 

O.D0005i 60(1, oou. 550, 0 ,j 0 0.00 6BJ12 %0.2& 

FLDW DISTfi!BUT!ON FOR SECNO= 307,00.0(• CWSEL• 722.46 

STA= 341. ,oo. I 
5"9. 583. 6!l. 700. 880. 'ib). 

PER D= Ll.7 3. ~ 4.3 17.3 b,b 32.3 13.9 
A,EA• 750,1 133.; l JI, L. 358.4 271.6 989.8 442.9 

VEL= 0.7 (,.7 0.6 1.2 0.6 0.8 (1,8 

ISECNO 307900.000 
2800 NAT u!= 3u42.40 WSEL• 722.41 ENC Dl= 3042.40 wSEL• 7.i2.:il RATIO= 0.0000 
NsT 01• 3694. RATIOS LOB.CH,f:OB= 0.0553 0.0975 0.8468 WSEL= 722.5i 

I 

:470 ENCROACHMENT STATIONS= 189.0 698.0 HPE= I TARGET= 0.176 
SECTION N DATA FROM SC5 

307900.(10 q,38 722. IB 0.00 722 .41 722. 50 0.02 0.03 0.(10 714.2(1 
2530. o. 257. ~273. (1. 229. 2(117. 186. 4(1, 714.Bo 
0.76 (1.00 1 !" • • L 1.13 0.000 u.040 (i,(13ll 0.0(l(i 713.10 !B,.(10 

0.000073 ti:,o. 606. 4:iO. 0 0 ii 0.0(1 501.0: t-1~B. V3 

FLOW DISTRIBUTION FOR SECND= :0790(1.00 C~5EL= 722.48 
' 

srn= 189. 215. 220. 2,9' 250. 350. 400. 
23.B 

509.9 
1.2 

51(1. 5~1(1~ 58(1, 

PER Q::: 

AREA= 
YEL= 

HI.! 
228.7 

L! 

~ HAY 91 17:33·56 

2.7 . . ' :J\.l,l 

1.7 
75.L 

LB 
!OB.I 

1.2 

9.2 
278.6 

(1, B 

1(1. L 
224.J 

1.2 

7.9 
175.4 

1.1 

5.9 19.4 
131.6 47fl.! 

1.1 1.0 

PAGE 28 
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sm1D ;;EFTH CiiSEL CFiiWS WSEU: EG Hv liL DLDSS BAIH ELE·J 
cl QLiiB Q[H uROB ALOB fi(H ARDS VOL rnA LffT1RlcHT 

T!AE VLDB v'' cH VP.OB lHL INCH INR WTN ELMIN SSTA 
SLOPE XLOBL JLCH, (LDBR ITR!l!L JDC !CONT CDRAR TOPo!D END5T 

C(JliJ= 0. ~1)1) CEl-h'= 0. 500 
ISECND 308660.000 
2800 NAT Gl= 1344.11 WSEL= 72,,43 ENC QI= 1344.11 WSEL= 722.5< RATlO= 0.1>(,00 
NAT Ql= 2062. RATIO, LOB.CH.ROB= v.2184 v.3123 0.4688 liSEL= 722.~3 

' 

3470 EIICRDACHr.ErH STA Tl ONS= 169.5 320.8 TYPE= 4 TARS ET= 0, 348 
SECTiotl 0 

3086bn. OC• 0 .4U 722. 50 o.oo 722.43 Tll.66 0.16 ,).09 ~.(17 714.20 
2530. 178. 11q9, 1153. 79. 310. 442. 209. 45. 714.BO 
0.81 2.24 3.87 2.61 0.03(• 0.03U 0.030 'J.000 713.10 169.49 

0.01),)349 650. 650. 650. 2 0 0 v.oo 151.21 320. 77 
0 

FLOW DlSTR!BUT!!iN FDR 5ECllD= 308660.00 CWSEL= 722. 50 

Sls= 169. 185. 189. 225. 230. 250. 300, 32ll, 321. 
PE1 Q= 4.4 2.b 47.4 4. 7 4.7 25.2 10.9 0.1 
A~EA= 53.6 25.b 309.6 o5.5 62. 1) 24(1, 1 101.•j 3.5 

VEL= 2.1 2.0 3.9 3,4 1.9 2.7 2,7 0.7 

' CCH'I= 0,100 CEHV= 0.300 
1smm 30B9eo.oc,o 
2800 NAT Gl= 631.57 NSEL= 722.20 ENC Ql= 643.84 W5EL= 
NAT Gl= 644. RATiOS ~OB,CH,ROB= 0.0000 1.0000 0,0000 WSEL= 

722.30 RATIO= -0.0194 
722,30 

347u ENCROACHMENT STATiDNS= 200.0 250.0 TYPE= 4 TARBET= \1,(JOO 

' 3495 OVERBANt. AREA ASSUMED tlOtHFFECT!VE,ELLEA= 723.00 ELREA= 723.00 

SECTION P ~A!N ST. BRID6E, W!DTk 45 FT, cENGTtt 73 FT 
LC 720.4 FT, TOPRD 724. 4 FT 

008980.00 B.,9 722 .29 (1.00 722 ,2(1 722. 94 0.65 0.13 0.1, 724, 50 

2530. 0. 2530. (I, o. 190. o. :12. 45. 724.30 
0,82 0.00 6.49 0.00 0.00(• 0.030 0.00(; 0.000 713,7(1 200.00 

(;,001552 200. 200. 200. 2 0 0 (1.00 50.00 25(,.00 
0 

' 
FLuW DiSTR!&UTiON FOR SECfl □= 30E960.~0 CWSEL= 722.29 

STa= 20Q. 25(1• 

PER G= 100.0 
AREA= 389.9 

VEL= b.5 

9 HAY 91 12:33:1.56 

I 
' SELNO DEPTH CWSEL Ci<Ii;S WSELK EB HV HL OLOSS BAN, ELEV 

G uLDB QCH !iROB ALOF ACH AROB VOL TWA LEFT/RIGHT 
TIME VLGB VCH 

1 VRO~ !NL ~fJ[H HiR WiN ELMiN 5BiA 
SLOPE XLOSL xw11 1LOBR ITR!AL !DC iCONT CORAR TDPW!D ENDST 

;1r,l"t"T A, ~,:-_ TT'.rl"' 
:Jrt:..lHL l:!l"\11JOC. 

SB lK !KOR rbFu RDLctl B!ff BwP BAREA ss ELCHLl 
O.Ov 1.63 2.5li o.oo 51.0(1 0.00 300.70 o.oo 7H.50 

PASE 3ll 

ELCHD 
714.50 



!5ECNG }08•01.000 , 
28% Nill 01= 7%.&2 ➔SEL= 723.5~ E~C 91= 610.70 wSEL= 723,6(• !i.~TlO= -0.0174 
t~H! fH= 81q. RHHOS lOBtCH 1Rt1B:: ll.OQi1{J 0.98j3 0. 1)l(i] H5El= 723.6(1 
~A1£R EL=CHAH6E mo~ NAJ\lfiAL ffiOFlLES Bfi!DGE 

' 

3470 ENCROA[ttME~T STATluMS= 20(1,0 25(1.0 TYPE= 4 TARGET= 0.011 

1495 QVERBANt AREA A55Ur.ED NO~-EFfftT!vE,ElcEA= ' . 
723. 6-0 ELfiEtr= 723.bO 

30B96i.OO q,99 723. $9 v.oo 723. 50 724. 07 0.48 0.(•5 o.c12 724.50 
253\1. o. 25~6. H, v. 455. 0. 212. 45. 724.30 
0.82 O.t,,, 5J6 0.00 6.000 0.030 0.000 0.00(1 7!3.7(! 200.00 

{1.01)0971 40. 40. 40. 0 0 (l 0.00 50.0(, 1'0.vO 
0 

FLOU D!STRJBUT!Oll FOR SE[N[i= 3(18'ig1.oo 

STA= 
fti< G= 

AREi\= 

21JO. 250. 
100.0 
454.9 

5.b 

f5£C~u 3tt91BO.OOO 
2Bi•O ,AT ill= 711.56 WSEL= 713.63 EN[ ul= 741.56 WSEL= J:i.3.73 RilTIC= 0.0001) 
Nfo.T Ul= 756. RATIOS ~OB,CH,ROB= v.0164 0,8125 0.1411 WSEL= 723.73 

' 
3470 ENCROACHr.E~T STHT!GNS= 

SECTION 0 
309190.0o 11.40 723. 70 

253{1, 10~ 21d. 
1).83 l.i2 6.8() 

[•. ·)0ll71 200. 200. 

638.0 

{1.00 
347, 
2.49 
2vo. 

4 TARGET= 0.019 

n:;.63 724.33 O.b3 0.21 0.04 
H. :;19. l:!9. 214. ., 

'"' O.ObO 0,iJ35 >l.Obo ( 1.000 712.30 
2 0 0 IJ,(lij bo.;38 

714.Bil 
714.iiO 

b3B,04 
b98.42 

0 
FLO\/ DJSTP.IBUI!D!i FOR sm1il= 30918(1,00 [WSEL = 7'.i3. 70 

5TA= 638. 640. b71. 6%. 6%. 
FER D= 0.1, Bo.b D.b 0.2 

AREH; 14.4 318.7 134. J 4.• 
VEL= Ll 6.8 2.5 0.9 

l 

0 

9 MAY 91 12::n:56 

SW1fl DEPTH CiiSEl CR11i5 WSHJ ES HY H• □LOSS Pfl.ij, ELEV 
D OLOP ii[H : GROB Htuf. ~rn ~,OB VOL Tl/A LEFT 1RJSHT 
T!ME \JU1B VCH VRflB XNL lrlCH lrlR IJTH £LM!ti ssrn 
SLOPE XLOBL XLCll, !LOBR llRIAL !DC WlNT l:OfiAR rnPwrn Er.DB! 

lSECNO 309380.00U 
2800 HAT Ql= ll51.f>O ~SEL= 724.21 EtiC Gl= 11'.i2,iB l>iSEL= 
N~T :ll= 1174. RATIOS UiB,C~.ROB= O.OOO(I 0.981b 0.018• WSEL• 

'24.31 RATiO= -(),()(,!(, 

724.31 

~l(l.0 374.0 T!PE= 4 TilfiBET= U.0!8 
SECJ!O~ R ~-21 BRIDGE, ~!IllH 3B FT, LENGTH 84 FT 

' LC 72~.2 FT, TfiPRD 725.7 FT 
309380 .(!(• 11.&'1 724.29 0,00 724.21 724.51 (1.22 0.14 0.,)4 725.70 

2530. 0. :::.:v. o. l), b69, 0. 217. 41., 72::.8(1 
9~85 0.{1i) 3~ 78 0~ Oil Q.f100 0. 035 0, (1{11) o.ovv 712.40 310.0(; 

i!.00\l469 200. 200. 2 0 ~.0() 64 ,(l(l :74.llO 

fLOij DJSTR!BUTJOH ,OR 5ECNO= :09380.0v CiiSEL= 724.2'1 

STA= 310. 374~ 
PER g:;:; 100.i:1 

,' FA; nt9,4 

PA6E 31 



v~1 = 3.a 

SfECIAL BRIDGE 

SB X. 1KOR 
1.60 

CuFQ 
'.i.5(1 

R~LEH 
0.(1(1 

BWC 
64.00 

BWP BAREA 55 ELCHU ELCHO 
0.00 0.0(1 41&.70 0.00 714.00 714.M 

ISECNO 309381. 01.'0 
PRESS FLCW BECAUSE EGLWC,OF 725.28 EICEEDS 1.5 DEPTH 

l!ERRORI! ELTRu.LT.MIN ROAD ELEV, ELTRD SET EQUAL TO MIN ROAD ELEV 
2800 HAT Gl= 131~.95 WSEL= 724.95 EtlC 01= 1342.95 ~,EL= 715.05 RATlO= 0.000\1 
NAT 01= 1373. RATIOS LOB,CH,ROB= 0,0000 0.'352 0.0648 WSEL= 725.05 
IJATER EL=CHAHGE FROM tlA1URAL P;{GFILES BBJD6E ' 

3470 ENCROACHMENT STATIONS= 310.0 512.5 TiPE= 4 TAP.GET= 0.022 
309381. 00 12,63 725,(,3 u.oo 724.9:1 725.20 0.17 0,01 0.01 725.70 

2530. o. 2421. 10q, o. 717. 190. 217. 46. 723.80 
0.85 0.00 3.EB 0.57 (1,0\10 0,035 (1,060 U.000 712.40 310.00 

o.u00358 33. 3:. -, 0 n 0 0.00 202.46 512.46 J~'. 

(I I 

FLOW DJSTRiBUliDN FOR SEC!IO= Ju\381.00 CWSEL= 72~.(1~ 

STA= 3E1 • 374. 400. 450. •75. 512. 
' ?ER g, 95.7 (•.B 1.7 0.7 1.1 

AREA= 716.9 34.b 71.S 33.: 5◊.3 

VEL= 3.4 o.i O.b 0.6 0.6 

9 MAY 91 12:33:56 

SECNO DEPTH CWSEL CRIWS WSELK E6 kV HL OLOSS BAN1: ELEV 
0 OLOB OCH l □ROB ALOB ACH AROB VOL rnA LEFT /R!Gfll 
TitiE VL06 VCH VP.OB !NL XNCH INR RTN ELM IN SSTA 
SLOPE XLOBL !LCH ILOBR !TRIAL JDC !CONT tDRAh TOPWJCI EHDST 

CCHV= 0. 30(1 CEHV= 0. SOJ 
ISECNO 309480.000 
2800 NaT 01= 2658.52 !ISEL= 725.15 ENC Ql= 2658.52 WSEL= 725.25 RATIO= (1,0000 
NAT 01= 3151. RATIOS LOB,CP.,ROB= 0.3166 0,2877 0,3957 WSEL= 72'.,.25 

,280 CROSS SECTION 309480,0(1 E!iENDED 5.23 FEET 

3470 ENCROACHMENT STATIONS= 337. 5 737.3 TYPE= 4 TARGET= 0.15& 
SECTION S 

309480.00 11.73 125,?3 o.oo 725.15 725.26 0.03 0.01 (1.04 714.80 
2530. 713. 861. 953. 1034. 414. 1344. 222. 46. 714.B0 
0.67 0.69 2 .(ft 0.11 0. U70 U,035 0.v70 o.~100 712.50 337.53 

o. 000091 100. 100. 100. 2 0 0 O.i:10 399.79 737.32 
(I ' 

I 
FLDw Dllln!BUT!ON FOR SECNO= 3<"19480.00 CWSEL= 72j,2J 

STA= 338. 410. l 445. '7' it. ~·· 502, 537. 551. 60(1, 668. 737. 
FtP O= 11.!J 7.~ 4.2 5.4 34.2 ' ,, -. ' 7.2 14.7 12.5 

AfiEA= 423.1 253.1 166. 9 165.9 413.6 106.S 280. l 491.7 464.9 
v;i= 0.7 O.d (1. 6 0.7 2 .1 0.7 0.7 0.8 0,7 

CCHV= 0,200 crnv= (1,400 
ISECNG 010280.000 
2800 r;,,; 01= 3123.68 iJSEL= 725.!B me 01= 3123.68 W5EL= 725.28 RATIO• f>.0000 
N/H DI= 3221. RATICS LGB,CH,ROP= 0.4610 0.2462 0.2928 iiSEL= 725.25 

3280 CROSS SECTION 3lo2B0,00 E!TENDED 0. 76 FEET 

PA6E 32 



' ,471_; ENCP.OACH~ENT STAHONS= 419 .2 1259,4 TYPE= 4 TA!i,ET= ( 1 ,030 
SE(TIDN T 

31(1280.00 12.16 725.26 0.(11) 725.18 72:,,28 0,02 (1.02 ,),VO 714, 7(1 

2530, 1161. 645, 725. 2267. 372. 1313. 239. 50. 714.70 
o.,5 0.51 1.73 0.55 0,tl,~~! 0.035 0.065 o.oou 713.10 4B.23 

1),(i(10067 220. 220. 22(1, 0 0 i),0i) 84i).15 125<t,3U 
(! 

FLOY [• ! STR !BUT! GN F □li SEC~Q= 310280.00 CWSEL= 725.26 

STA= 419. <?• ..... J. 700. 75(•. i9(i. 850, 918. %4, 197. 1019. 1115. 1135. 1259. 
PER G= 7.3 5.~ ~.1 4.3 9 .1 10.4 3.8 :::5.5 4.3 11.2 3, l 10.0 

AREA= 531. 7 ,OB.◊ 242,8 200.2 369.4 418.b !96.6 371.8 158.8 504.6 '?Ci ' l ... • .I. 524.5 
VEL= 0. 3 (,' 5 0.5 0.5 O.b (•, 6 (l,5 J. 7 v.1 V,b II,~ fi,5 

9 Mai 91 1::33:56 fA6E 33 

SECNu DEPTH CWSE( CR!wS wSELt Eb Hv r1L GLOSS BAN, ELEY 
Q GLuB QLH GliO, ALO, ACH AROB VOL TUA LEFT/RIGHT 
HME VLDB VCH VRGB \NL .I.NCH XNR IITN ELMIN SSTA 
SLOPE XLQBL XLCH XLOBR !TRIAL !DC !CONT C[,RAR TOPillD ENDST 

ISECNO 11408!.000 
2eon rW Q1= 3647.45 WSEL= 725.21 ENC 01= 3647.45 WSEL= 725.31 RATIO= 0.\1000 
NAT lli= 3761. RATIOS LOB,CH,ROo= 0.3515 0.3617 0.2848 WSEL= 725.31 

:;47,:, ENCROACHMENT 5TATI~N~= 416,8 ll4B,2 TYPE= 4 TARGET= (1,030 
314(181.00 1:.59 725.29 (I, 1)(1 725.21 725. 31 0.01 O.OJ 0.00 719.00 

2970. 1u33. 1116. 827. 2114. 688. 1644, 283. 59. 721. 4(1 
i.~9 0,49 !. 91 0.50 0.065 0.035 O.D65 0.000 711.70 416.81 

0.0011067 460. 46v. 460. 0 0 0 o.oo 93!. 42 1346.13 
(, 

FLOW DiSTR!BUT!ON FDR SECNO= 314081.00 CWSEL= 725.29 

STA= 417. 600. I 9%. 916. 978. 117~. ll48. 
PER O= ,. ' .. J.,.:. 22.3 1.4 37.4 12.9 4.9 

AfiEA= 7lo.5 111 a. l 79.! 688,(l 1334.7 309.5 
VEL= 0.5 0,$ (1. ~ 1.b 0. 5 (1, 5 

9 MAY 91 12:33:56 PASE 34 

THIS RUN EXECUTED 9 HAY ~I 12:34:09 
liilililllllilllillllilll\llllllllll!ll!ll!llll!I! 

HEC2 RELEASE DATED N □V 76 UPD~TED MAY 1984 
~~~M~ ""~~ ~• h~ ~~&•Ar.,! 
tMUtt: l,Ul"i/i - tl.l.f\.!LJV,)iy<t,VJ~\J!J 

MODIFICATION - 50,51,52,53,54.05,56 
llll!!ll!lii!lllllllltlllll!ltlilllllllllllllllill 

NOTE- ASiEP.!SK (Ii ttT LEFT OF CROSS-SECTION NUMBER INDICATES flE55AGE lN 5llf!HAR1 GF ERRORS UST 

100-YE4R FLOOD PROFILE ; 
' 

5U~1APY P~lrmiUT TABLE 110 

SECrJO CWStL D!Fi,WS EB TOPWID OLDB QCtl GoOB FEREHC STEN[L sm,L STCHR SfolC:< 



3(1}:?~,5. U0(1 717.1~ 0.10 717 .23 305.00 4•.31 970.1:1 19~10.~4 30~.(1(! 57b.(1(l 52).(!(l 618 ,(1(1 881.00 

304110.000 717.65 o.oo 718. 33 105.(l(t 186.72 226}.13 ,20 .15 105.00 160.(10 !S3.ti0 21a.oo 265.00 
304110.000 717.76 0.11 718.~0 105.0(1 190.6b 2241).29 539.05 105.PO 160.0(, 183.00 218.% 265.0(1 

304210.000 717.7'i 0,00 718.69 55.60 0.00 2170.0(> o.oo 0.00 ti,(!il 100,00 1,5.60 O.N> 
3o4210.(100 717.Bq 0.11) 718.76 55.60 o.oo 2,10.00 O.O(i 0.00 o.ov 100.00 155.60 iJ,(10 

304211.0i\i) 717.80 o,ou 718. 70 55.60 0.00 2970.00 0,00 0.00 O.Ov 100.00 155. 61) (1.0(1 
31l4211.000 717.69 u.09 718. 77 55.bO 0.(•0 2970.00 o.uo I), 00 0,(:0 1(10,00 155.60 (1.(1\) 

304212.000 717.94 0.00 718.80 55.60 0.00 2970.00 0.00 0.00 f;,!)11 1(,0. 00 155.60 0,l)O 

'JU42!2.U00 71!L02 •l,08 718.86 ,-5.60 o.oo 297(1, 00 o.uo 0,00 Q ,0!.1 100,VO 155.bO 0,(,0 

304213.000 717.94 0,(1V 716,BO 55.60 0,(10 2970. 00 (J,00 o.oo il.00 lOu,00 155.oO o.oo 
304213.000 716.02 0,08 118.87 55.60 0.00 2g70, 0(1 (•.00 0.00 u.oo 100,00 1~5.60 \l. 00 

304330.000 718.92 0.00 719.16 ~0(1, 00 49'.i.25 1651. 21 B:c.54 300.00 75.00 181.00 2,2.00 375.00 
30433(1. 1)00 718.\8 0.06 719,21 300.00 496. 63 lb,4.17 839.20 300. (•U 75.UO 181.\>0 222.00 375.00 

3114 780 I (l(10 718.80 u.oo 719.96 119.00 364.55 2336.24 ~69.20 119.00 255.00 3(,0 .oo 330.00 374.00 
304780. 000 718. ,: 0.13 720,02 109. 91 0.00 23,>1. 12 668.BB (,.c 3oc,.vo J00,00 33U, 00 41)9. 91 

}(>4880. 000 7!9.80 o.uo 720,34 ,a.,io 0.00 2970.00 ~I. 01) (1.00 o.uo 105 .Oil )73,0B o.no 
304f3,•.uoo 719. 81, o.ve 720.39 68.00 (l,l)(! ,970. ,:,o o.ou 0.00 105.UO 105.0(• 173.00 173.00 

3c,;aoi.OCO 720.07 0.00 72(•.57 68.00 n.oo 297(,.(•0 (i, 1)tl 0,1)(1 O.OCi 105.0v 173.00 0,0\1 

304~B1. 0(10 720. 17 n.10 720.06 68.00 \l,00 2910,00 0.0\> 0.00 o.oi: 10:,,00 17}.(1(1 0.00 

305025.000 720. 44 0.0(1 72(•.!9 258.71 932.50 !Bbf,, 5b 176.93 0,0D 0.0(1 280.00 321.(l(l (1,00 

3U5f,25.GOO 720.52 0.07 720.78 208.13 933.:06 1896. 66 13~.98 0.03 106.94 280 .o,, 321.00 3~5 .14 

9 HAY 91 12:33:56 f%E " o.• 

' SECND CWSEL ~!HWS EG TOPWID GLOB □CH GRDB PEP.ENC STEN[L STCfiL STLHR STENCR 

3U~595.000 72U,&0 O.M 720.91 3~1(1,(1(1 1473.48 1406.17 9u.35 300.(10 540.00 781.Uf• 922.011 840,00 
305595.000 720.88 I 0.09 720.99 300. 1)0 1487.36 1391.46 91.18 300.01) 540.00 7e!.(n) 622.00 84(1.00 

3(,5780, o,)O 720.78 (i,1)0 721.22 100.00 1081.86 1609,02 279.13 1(•0,00 740.(iO 797.0(, 814.00 840.UO 
3(• 578(1• 0(1{1 720.86 0.08 721.29 100.00 1•!86.16 1604,27 279,57 100.0i> 140.(1(1 797 ,(!(! 824.0(• 840.00 

30598(1.MO 720. 75 0.00 721.o4 ~6.M 0,00 2970. 00 0.00 0.00 'J.00 752,00 )98.(•0 \I, 1)(1 

305880.000 720,82 O.OB /21.7U 46.00 0.00 297(1.00 o.oo 0.00 0,00 752. 00 798,00 (1.00 

305883,000 7,1.14 o.o(, 721.96 46.00 0.00 2970,(l(I 0.00 0.00 o.,:,o 752.0l> 796.00 0,00 
I 3(>5883, 000 721.21 I 0,07 722 .(12 46.00 0,00 2\)U,00 0,00 0,(,0 0.00 752 .0{; 798. (1(1 0.00 

~~598(l, Q(i\l 722.11 0.(,0 722. 23 250.00 11,3,55 1324.09 452. 36 250.00 1575,(,i) 1682 Jl(l 1718.00 1a:-2.~10 
3(•5980.000 722.B 0.08 722 .30 184,46 1738.20 1231. 80 ,l.00 (•.7~ 15}3.54 lbE~.M 1718, 1jO 1718.00 

3067(•0.000 722. 35 o.oo 722. 36 1024.10 1576.93 539.B2 853,24 1125,0,l 77(1,\10 1282.(,(1 1318.00 1895,00 
30071)0.0tiO 722.42 {),07 722,43 918.24 !B35. 94 552.45 581.61 0.17 t,]5.57 1292 ,1}0 1318.01) lb9,.\5 

31)7300. 000 "'"'j .. Q IL-,~·, 0.00 722. 40 779 ,69 b3,29 428.42 2038.28 BOO.Oil 550.00 58:..o,j 619.uO 1350.0o 
30 730(,. 000 722.46 ! 0, (!7 722,47 61q,(l2 755, JO 437,•4 137

', 16 0.38 341.24 583.00 619.00 960.26 

307qoo.001:1 722.41 0.00 722 .43 525.00 77.01 155.62 2157 .37 5:5.00 175.{l(l }8if .-ou 21 J.(!(l /tlt), (!0 
3•) 1gM. 0(10 722. 48 0,(!7 722. 50 509.03 0.00 256.64 L~73.3t 0.18 18~ .0(1 199. (10 215. 1)(! 698,0: 

308060,000 722.43 (1.00 722. 58 170.00 244.31 !190.43 1095.26 170.00 15(1,(10 18Q .(10 215.0(1 32(1,(l(J 

308660. 00(• 722. 50 0.07 722.66 ,5!.29 177.9B 1199. J7 I \S'i "'1i ..... ~ .... • d.., 1).35 !69.49 l8i,00 225.iJl} 320,77 

";()J'.'.IQAr"I MO "1";? 'J!i (I fui ?'ii 07 ;:;ii ,-in r1 1V1 ";-C,\i! ,YI fl j\{1 ii ,,,-, ~ •o 1n(I M TS(\ 110 {, (!Ci 



308~8(1, O\iO -,'?? 1G J ,.,.. ... , (). (19 712.94 50.00 (1. 00 2530.00 o.ov 0. (l(J 20(1. (10 200.DD 25(,.,j(i 25£1.00 

306981.00(1 723. 50 0.00 723. qq ,u. 0(1 0.1)1i ~530.00 0.00 0 .Otl o.ot, 200.00 250~00 u.oo 
3,;8%1.000 f23.59 0.09 724.07 50.00 0.00 25~Q.(10 0.00 0.(,1 200.00 200.00 25u.oo 250.00 

::0•t10(1,(1QD 72J,63 o.oo 724.24 87 .68 40.28 2138.48 351.24 fl.Ou \1,00 640,0v 671.00 0,(10 
3<i91B(,.OOO 7'23.70 0,U6 724.33 60. 38 16.13 2166.87 347 ,f10 (,.02 O:.B.04 640.00 671.00 698.42 

309~30, 1)00 724.21 0.00 724. 43 259.41 o.uo 2494,30 35,70 0.00 1), (i(I 31(1,00 374.00 u.oo 
:(1'1:.BO. (11),) 724.29 0.08 724. 51 64.00 0.00 2530.00 0.00 0.02 310.◊0 310.(10 374.00 :74.v0 

,0938!.0uO 724. 95 (1.00 725.l~ 361.0(1 0.00 2}84.bO 14'.·.40 4(10.00 275.00 31f,.(10 374,1.1\1 675,00 
3\11!81.1)60 725.03 0.08 725.20 202.46 0.(10 :421j,9i 10?.09 v,02 310.(,0 :.10.00 374.00 512,,6 

309480. 0'10 725.15 0.00 725, lo 600.00 9!b.12 850.83 7 62. 95 600.1)v l\10.00 502,0(1 537. 01) 7(1(1,(1(1 

30'1480.000 725.,3 Ci.OB 725.26 39'1.79 712.96 864.48 952.55 0. 16 ~37. 53 5(12.0(i 537.il0 737. 33 

1:1 f,'",0,"1 Af,,", 'Vi:. ,o t, fl(\ -~:::. '° \ ti'l,"I (\f'; uc.o " L7"! 00 "1 .. L ,. 0 M fl n.·, OU t,t, 1:',~; r, ·, 
.... '"' ,_.J. \!-'.!..'\' • \!VV 'L~•• .11..' Vr\'V I .J. ~•• .1 ' .1.1\.'V,"\.' J. .l. ~•1 • ., _, 0-.J-.J,DL I ,.i □ •; "t 1.',VV V,V\.I 70'2,VI.' 71/, vv 11,VV 

: ! 1)280. 000 725.26 0,08 725.28 840.15 !161),57 644.B:0 724.60 0.03 41'.23 964.0D 997.00 1259.38 

314091. OU(I 725,21 0.00 72~.23 1:06.1'1 10,a,B 1092 .12 830. 7 5 O.!.!O o.oo 9li .•o 0)8.0(1 tl, 00 
314081.(!00 725.29 0.()8 725.31 931.42 1033,40 1110.(14 826.5c o.o: 416.81 lil1b,(n) 978.00 1348.23 

1 
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100-YE•R FLOuD PROFILE 

SUMn~RY PR!NT □UT TABLE 150 

SffflO XLCH . ELTRD Ell~ EL~IN g CWSEL CRI~S EG 101.IS V~H AREA ,OiK 

303255.000 (1.0l: 0.00 0.00 708.00 2970.00 717.02 0.00 717.17 5.03 3.25 1227. 22 1324.'J, 
303255.000 0,(l(/ o.vv 0.00 708.UO 2970.00 717.12 0.00 717.23 5.02 3.28 1139. 56 1324.92 

304110.000 1115.00 0.00 0.00 708.0D 2970.00 717 .65 0.00 718.33 22. }4 7.1~ 4?4.~3 628.32 
304110.0UO 1115.00 {1.00 U.1.!0 708.01) 297(1.00 717.76 0.0(1 71B.41i 21.01 7,03 5116.!J 647.89 

304210.(n)i) 1•.10.ou 0.00 0.00 709.50 2970.0(l 717. 79 0.00 718.b9 29.96 7,61 }qo .1 o 542,64 
,,14210.oOO 1t10. 1)0 0.00 0.1)0 709.50 297fl,00 717.89 0.00 718.76 28.63 J.5u 395.92 555.02 

304211.000 1.00 ;724.50 721.30 100,sr 2970.00 717. Bfl O.O•J 718.70 29.61 7.60 390. i3 543,98 
304211. 000 1.00 ,724,50 721.30 709. 50 2970.0u 717. 89 0.00 716.77 28.62 7. ~.o 396.01 :S55.21 

~04212.0<iO 31.50 ·724,so 7'.£1.30 709. 5,) 2970,00 717.94 0,00 718.80 28,(•6 7.45 398, 55 560.65 
31)4212.o(uj JL :_=,\] :714.5(' 721.30 709.50 2970.00 718.02 0.00 718.66 27.10 7.37 403.16 570,53 

304213,000 1.U(! (1,(·0 0.00 709.50 297i, I 00 717.94 (1,00 718.BO 28.('3 7.45 398.71 560.98 
~04213.000 1.00 0.00 0,(1(! 701.50 2'970.0U 718.ci:: 0.00 718.87 27 ,(1] 7.36 403;31 570;86 

304330.000 120. (10 0.00 0,00 710,10 2970.00 718.92 O.Ov 719.16 8. 72 4.98 1029.73 10~15.82 
3(•43~0, 000 12U,00 6.00 0.00 710.10 2970,UU 718.98 (1,0() 719.,1 !'.32 4.89 1048. 72 1029.60 

.'.:,U'!-.'t;\J,UUU :so.oo 0.00 v.oo 710,i(l 2970.00 718.80 0,0(1 7i9.96 31. o7 9.62 431.19 527.75 
J047EO,OOO 350.llD o.ou 0,00 710.iv 2';7iJ,lt\J 71B.92 0.00 I 2r1. 02 39.3i 9.32 419.56 4Tl.b8 

304880.009 100.0v 0,(1(1 (1, ljlJ 711.50 2970.00 719.Bu 0.00 720.34 12.55 5.% 50~,.12 63B.21 
304850. 0,10 l\10,l10 0,(11) (1.(lh 71!. 50 297o.O(i 719. 86 0,00 720.39 12 ,JO 5.85 507.92 850.61 

i 
304881.000 18.0(1 726,% 721.00 711.50 297(1, 00 720.07 0.110 720.57 11.25 5.70 5"!. 36 885,bO 
304681.000 lB.u(1 726.00 721.(1(1 711.~,0 297v. •JO 720.17 ('. (10 720. f6 10.Sl 5.62 52E.lb 903,47 

1050,5,000 135.00 0.00 0.00 719.10 2970.00 7L'J. ii4 0.0(1 720.69 4.90 <,85 0 65,2: 1341,q7 
~rsn·,~ or:o l)!i.(10 (j ii{l r,. !lf1 71(1 H1 jQ/(l fli! 7?{1 'i? !l. (\fl 7i0.7q 4. qi, I\ Qt\ 'ii j _ -:7 lT~\.H 



305595.000 570.00 Ct.00 0,1_1(1 710.oO 29N,00 72(,. 80 0.00 720. 91 2.76 :.65 1407 .80 1767 ,43 
3u5595.000 570.()(1 (1, ll() C1.00 71(1,60 2971),00 720.88 0.00 72(1,Q,; 2.62 ~.58 1433.5u 1833.84 

3~5760.0llO 380.'10 0.00 0.00 710.4,j 2'i70.0j i20.78 0.00 72i.22 17.~) 6.5, &71.82 713.48 
005750.v(•O 380, (HJ 0,00 0.00 710.40 2970.00 720.86 u.oo ?21.2q 16. '3 6.52 679.81 726.17 

305860.vOO 100.00 o.or, ,).vO 711.60 2970,00 72•).75 ,l, Ou 721.64 20.76 7 .59 :,1.16 051. 88 
305880.000 100.00 0.00 1),0l1 711.t:O 2'i7(•. 00 720.82 0,00 721. 70 20. !, 7.53 304,67 661.67 

Jv58S:l.OOO 26.iJO :722.00 720.90 ill.60 2970.00 72!.!4 (1.0iJ 721. 96, 17 .77 7.25 409.79 70;.46 
I 305863.UOO 26.00 , 722.00 720. 91) 711.60 2970. 00 721.21 0,00 722.02 17.38 7 .20 412, 57 712,43 

305,BO.OOO 100.00 o.uo 0.00 /12,~1) 297(1. (1\) 722,11 0.00 722.23 3.tJ 3. 72 13(,9 .29 1558.55 
3059ao.v00 100,(>0 ◊.(•0 o.uo 712.00 2970. 00 722.19 0.00 722. 3(1 4. 18 3.44 1244.84 1452.41 

i 
9 AA\ 91 !2:33:5b PR6E OJ 

SECNO XLCil ,EliRD ELLC ELMIN 9 CMSEL CR!ilS E6 1\JKtS VCH AREA .OH. 

3(16700.000 TJ.n. 00 0.00 0,00 712.10 1970,0ll 72~'..35 n.ou 722.36 0.79 1.51 4214.66 :,349 .49 
300700.000 720.0{1 0.00 0.00 712,10 29)(,,0(1 722.42 0.00 i22.43 0.80 1. ~.3 4132.03 3312.03 

3073ft0.000 600.vO 0.00 0.00 711.80 2:;:;o.ou 72:.39 (1 • (1() 722. 40 0.50 1.20 3338.70 3582.28 
~,07300,(l(lO 600.uO o.uo 0.00 711.80 2"530, Q{I 722.46 0.00 722.47 0.51 1.,2 312:,,41 3542.35 

3•)7900. 000 600.00 0.00 0.(lil 7o:.H• 2S3(1• tiO 722. 41 (1. •.tO 72,,13 (l.69 1 . 3(1 2286.38 3(142.40 
}(179(1(1,(!(11) 600.00 ,).O(, 0.00 713,hl 2530.00 722.48 (1.00 722, 50 (l,73 1.12 2245.90 29~16, 73 

308660.000 c50.v0 O.vO {LOO 713.!0 2530.0(1 722.43 0.00 722. ~,B 3.54 3.88 861.65 1344.11 
3•l86bu. Ov~ 650.00 I O.M (1.00 713. li• 2530.J(l 722.50 OJ!O 722.66 3.49 3.87 931.(12 1353. 74 

308980,000 20{1, {rt! 0,t)i) (),00 713.70 2530.(!0 722.20 o.uo 72,.37 1;.05 6.56 385.55 631.,7 
308980.000 200,0(1 o.ou o. 00 7i3. 70 2530.00 722.29 o.o~ 722,94 15.52 b,49 389.86 642.23 

308981.00(! 40.00 '.725,00 72o.40 713.70 2530.00 723. 50 0.00 723. 99 11J. ~ia . ' ,J ,~L 45(1. ~2 )96.82 
3fl8981.000 40.0,) 99~999.00 1).00 713.70 ,53(,,00 723. 59 0 (1(1 724.07 9.79 5.56 454.85 BOS. 77 

309160.000 201:.00 0.0(• 0.00 712.30 2~30.00 723.63 o.uo 724.24 !l.64 6.75 495.51J 741.56 
309180.00;\ 200. 1)(1 0.(10 0.00 712.30 2530.00 723. 7U 0.00 724.33 11. 71 6.BO 472. 43 739,43 

309,80.000 20v.OO o.oo O.Ou 712.40 2530.0U 724.21 0.00 72•.43 4.63 3.75 764.77 1151.{'(1 

309380.000 200.00 (i,Q() ,j. 0(1 712.40 253(1.00 724,29 0.uo 7,4.51 4.89 3.78 669. 4,1 1143.83 

' 
3VQ381.uuo :2.to '725.30 720.80 712.40 253(1, 00 724.95 0.00 725.12 3.55 3.3~1 H•Ol.81 1342.95 
309381.000 32. 60 999999. 00 o.uo 712.40 2530.0\1 725.03 0.00 725.20 3.59 3.38 OQ6,72 1337 .3B 

309480,000 1(,0,Q(I v.oo o.uo 712.50 2530. Ou 725.15 0,00 725.18 0,q1 2 ,(17 31(,4, 60 2b56.52 
~Dii4BJ. 0(1(1 100.00 O,nO 0.00 712.50 2530.00 725.23 (1.00 725.26 0,91 2 ,(19 2791.26 ,6<7.24 

310280,000 220.00 u.00 0.(10 7!S.10 2530. 0,1 72;.18 0.00 725.19 (1• 66 1. 72 4291. 59 3123.66 
310280.000 w,.oo o.oc 0.00 713.10 2s:o.oo 725.26 0.00 725.28 0.67 1.73 3q51, o: 3100,98 

3!40dl.00U 460.00 o.uo 0.00 711. 7,,1 297V.(1(l 725.21 0.00 725.23 O.i,6 1.6(1 4859.43 3647. 45 
314081.000 46C. 0'• 0.00 0.(10 7!1.70 2970,1)0 725.2Q 0.(J(l 725.3! u.67 1.61 4445. 92 3030.58 
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i 
SECN[i G Cw5EL DiFWSP D!Fp,5.( DIFK~5 TOPillD XLC!-1 

303255.000 2970.00 .717 .02 0.00 0.00 0.00 466.28 tl.00 
~03~55.UOO 2970.0(> 717 .12 0.10 o.ou 0.10 005.01) o.v◊ 

304110.0(1(1 2970.01) 717. b~i 0,(10 ,),63 0.(,0 105.00 !il5.0tl 
3(14110.00\1 2970.0u 717.76 0,11 0.64 \1, ll 1(15.00 1115.00 

304210.00i, 2~7(1.00 717. 79 o.oo 0.15 1),(lO 55.60 100.0(1 

3()4210.000 2970.00 717.B9 \1,1\l 0.13 o. 10 55.bo 10(1.00 

:;c14i11.00t1 2970.00 , 717,80 0.00 0.01 \1,00 55.60 1.00 
304211.000 2970.00 ,111.09 O.M 0.00 o.oq 55.60 1.00 

J04212.000 2970.Qil '717.94 V,(1(l 0.14 0.00 55.bO 31.50 
304212.uO<, 2970.00 718.02 0.08 (1.13 O.OB 55,6tl 01.so 

304213.0(11) ~q7\LOV 717. 94 0.00 0.00 0.00 55.6(1 1.00 
304213.000 2970,00 ,719.02 o.ve c,.oo u.OB 55,61) LOO 

' 

304:oO.OOO 2970,Qlj 7!B.92 o.nc, (l, 96 0,(•0 :,~10. (1(1 121),00 
3M330.UOO 2970.00 ,718.98 V.06 0.96 0.06 300.\10 120.00 

' 

30476(1,00\1 2970.00 718.BO 0.00 -0.12 o.oo 119. 00 350.0(1 
304780.0(!0 2970,0{1 718.92 0.1~ -0.06 ij .13 !(•9. 11 ~5,1. on 

304580.000 2970.00 1719.80 (1,0(1 LOO 0,00 68,00 i00.(10 
31)4880.000 29)0.00 719.Bb 0.06 0,94 0.(16 68.% 10(1.00 

30488LOOO 2970. 1)(1 720.07 o.oo 0 'i7 0,0(1 68, 1)0 18.00 
3048B1.000 2970,00 720.17 O.!O o. 31 O.B 68.00 18.0o 

305025.0(10 2970.00 :12,,,44 Q,\J(J 0.36 0.00 258.71 135.00 
305025.000 2970.00 72ll.52 {1,1)7 o.35 0.07 208. 03 1~~.(10 

305595.000 2970.00 720.80 0.(li) 0.35 1).0(l 3(i0, (h) 570.00 
305595.000 297(1. 00 720.88 () ,()9 0.37 o.09 3(•0,0(, 57(1.\)(1 

305780.000 2970.N) 
J..,,..,._ 
!LU.7B 0.00 -0,0! (1.00 100.00 380.00 

3057~1). 1)1)0 297(•.DO 72(1,66 0.09 -U.02 0. 118 100.0(> 3eO.vO 

~(l58;1J, t)(h) 297(1,0(l · 720. 75 0.00 -0.04 0.00 46.00 100.00 
305860.,100 29)11,0Q 1 120.Bc 0.08 -0.M 0,08 46.0(, 1 (l~f • (h) 

~O~i:!b).t!UO 2970.lJ\I · 72i.i4 C,,(;0 0.40 0.00 4b.00 26.00 
I 305BB3. 000 2970.00 , 721.21 0.07 0.39 0.07 46.00 26.00 

305981.000 2170.(h) ;722.11 0.0(• 0.9) o.uo 250.00 10\>.00 
305930. 000 2970.UO . 722.19 0.08 0.98 0.08 184.41, l(H), Ofl 

9 MAY 91 12:~3:56 FAGE 39 

' C.Ci',,lii ii · CWSEL DIFWSP DIFWSX DIHW5 iOfWID XLrH ........ ,, ... 
I 

306700.000 2970,00 !122.~5 v, 0(• v.24 0.00 !024.10 nu.Ou 
3(t6700. 000 2970.\10 , 72'.'..42 0.07 0.,3 0.07 918.,4 720.00 

307300, (l(lfJ 2530,Q(l 722,39 {). O(l 0.04 D.~I0 779 ,69 bOO, llO 
307300,MC 253(1.00 722.46 O.u7 o.o• 0.07 619.02 600.00 

307901). voo 25:.0.00 722. 41 0.00 0.02 o.oo 525.00 600.UO 
307900.(1(1(1 2530.00 722,48 0.07 0. 1)2 0.07 509 .0, bv0.00 



~{)866(1, (100 253<1,0U !pr. 4" 
t ... 1.. ,J (!. O(l (1.02 1).(10 170.1)0 b5V.V1J 

308660.(l(i!! 2530.00 :122.so 'J.07 0.02 ~.07 151.2~ 650.00 

308980,000 2530.00 722.LO o.ou -0.23 (l,1)0 S(,.(10 2(,0. 00 
3{•8980. 000 2530.00 1722,2q 0,09 -0.21 0.09 50.00 21)(1. VO 

30898!.000 2~:(1.00 1723. S(I 1),00 1.30 o.ov 50.0fl 4ti.UO 
308981.000 2530,l)O 723. 59 0.09 1.30 u.o, 50.00 4U.('0 

309100.000 2530.00 :1,:,03 0,00 U.13 0.00 87.68 200.0(1 
309180, O(,O 2530.00 ,723.7(• 0.06 0.11 0,(16 bll.38 2i:10.oo 

' 3(19-;;BO. (100 253(), (1~ 724.21 o.o~ (1, 08 0.00 259.41 200.00 
:;09380. (100 2530.00 ,724.29 O.OB i:1, 5c;: 0.0B 64.00 20,J. ''" 

30,381.000 2530.UO 724.95 O.DO 0,74 0.00 365.00 32.60 
309381.000 2530.00 1725.-0~ 0.08 0,74 0,08 202.46 32.60 

I 

3tlq45(1, 000 253~.(10 ;ns.15 0.00 v.20 0.00 600. 00 10(,,00 
309480. 00(, 2530.00 725. 23 0,08 0.20 0.08 399.79 100.00 

31 1j25D.%0 2530.00 : 725.18 0,00 (1.03 0.00 1100.00 220.00 
310280.0(•0 2530.00 ;ns.26 {,. (18 (,.03 O.DB 840.15 220.UO 

~14081.000 297u.ov : 7"'::, ?I 
',.1. ......... 0.0(! 1),03 o.no 13(16.10 460. 00 

314(181.000 2,10.00 725.29 (1.08 0,1)3 0.08 931.42 46(1,\10 

9 t'!ff'{ 'ti ll:}3;56 PAGE 40 

SUMMARY OF ERRORS AND SP~CIAL NOTES 

CAIJT!ON SECt/0=305883.000 PF.!iFlLE= 2 2f1 TRIALS ATTE~PTED Tu BALA~CE !lSEL 

q HAY 91 12:33:56 PAGE 41 

FLGODWAY DATA. !00-\EAR FLOOD PROFILE 
fRGF!LE NO. 2 

' ------- FLOO!l!!AY ------- ~ATER SURFACE ELEvAiiDN 
STtti!ON li!DTH SEC!lotl i'IEAfl WITH WITHOUT DIFFERENCE 

~REA VELOCITY FLDODIIAY FLODDWAY 

303255.1)00 3o5. 1140. 2,b 717.1 71i ,(I 0.1 
304110.UO•J 105. 506. 5.9 717. 7 717 .6 v.l 
304210.00C <• ,o. 396. 7.5 717.9 717 .8 0.1 

' 304211.000 56, ~96. 7.5 717 .9 717.8 o. 1 
30•212.000 5t. ~03. 7.4 719.(1 717,9 0,1 
304213.000 5b. 403. 7.4 718.0 717.9 0.1 
31.14:;30,,)00 300. 1049. 1,8 719,0 718, l 0, l 
304780.00◊ 110. 420. 7, 1 718.9 718.8 0.1 
~04880.000 68, 5(15. 5.8 719.9 719.o 0.1 
3048B!.OOO oB. 528. ;:,,6 72(1,2 720.l 0.1 
305025.000 228. 911. ' . '") 720. 5 720.4 0.1 
30~5~5.(11)0 300. 1434. 2.1 72(i,Q 720,S (1. l 
305780.000 1()(1. 680. 4.4 720,9 72').9 .:, . 1 
y • {1 1i("" " i:~1::; 1 ; 1'}(\? 'i?O 7 

0 ' 



; - . 
30S8B3.VOO 46. 413. 7.2 721.2 
3{•~9%, (1(1(1 184. 1245. 2.4 7,2.2 
30t70(•. 000 iOP. 41·--t.JL. 0.7 722. 5 
307300.uOO 0111. 3123. o.e 722. 5 
307%0.000 509, n46. 1.1 722.5 
308660.000 151. FL J.(J 1n.5 
30S•Bo. ,,oo 50, 390. 6.5 722.3 
308~8!. 0\10 51), 455. 5.6 723.6 
309190.000 60. 471. 5.4 723. 7 
3oc;~etl. <100 64. 669, 3.8 71a,3, 

309381.00U 202. 907. 2.B 725.1 
30,480.000 400. 279!. 0.9 725.2 
31(1280.000 840, 3952. 0.6 725.3 
314(181.000 931. 4!46. 0.7 725.3 

l 

9 MY 91 11:~4:12 

i!!l!lliiiilllilllllllltljltllllllllllllllllllllll 
HEC2 RELEASE DATED NOV 76 UFDATED MAY 1984 
ERROR CURR - 01,0,,03,04,05,06 
MGD!FlLA!iQN - 50,c,1,52 153,54,55,56 

llllltllllll!!l!lllll!l!!ll!l!illlllllllillllillll 

ER 

I 

721.1 
72,.1 
72,.4 
772.4 
722.4 
722.~ 
722.2 
723.5 
723.6 
724.2 
725.(1 

725.1 
725.2 
771: -, 
, -J,L 

Ur/EXPECTED ErlD OF FILE ABORT IN SUBROUTINE H2MA!N 

\!,l 

0.1 
0,1 
0.1 
0.1 
0.1 
1_1,1 

o. 1 
0 .1 
0.1 
(1. 1 
0.1 
0.1 
0.1 

PA6E 

THIS Rutl EXECUTED 9 MAY 91 12:34:12 



' 
1) COUNTY: 

')') ~T1 'u'nuv 11.1" ~AC· ,_ - I l'lr\lVIL... 

' 

3) WATERCOURSE: 

4) DOCUMENT TYPE: 

{ lUe-i tr' Ff~u_)) 

00>l\f3ij8Q0 

IIII IIII IIIII Ill llllll lllll llll llllll llllll lllll lllll\ 



ililllilllll1llll!lllllttlll1tttll!ll1tllli!!lll!iill 
* WATER SURFACE PROFILES * 
I VERSION OF NDVEHBER I 916 
I UPD~TED NA¥ 1984 , 

l 
l 
I 

liUN DATE , MA'i 91 TIME 10:38:!E I 
l••llliilllllliililllillllllilllllllllllllllllllllllll 

i X 

l 
l X 
X!lii!.l 

X 

l 

9 RA'/ 91 10:3B:19 

11111111111111111111111111111111111111111111111111 
HE[2 RELEASE DATED NOV 76 IJPDATED MAI ! 1&4 
ERROR LORR - Ol,02,03,04,05,06 
MODI~!rATION - ~0 1 51,52 1 53,54,55 1 56 

11111111111111111111111,11111111111111111111111111 

C 
Tl OVID, HICtilGAN, FIS 
TL llAPLE RIVER AT QViD, tt!Cf11GAN 

\ 
X 

l 

xxxuxx 
l 
/, 

XHi 
i 
l 

umn 

,. 
,) 100-iEAR FLOOD fRUFILE, N.iTURAL RUN fWE!Ri 

J1 iC~ECK mo H!NV !DIR STP.T METRIC 

(1. 2. 0, {I, (,, 000500 0,00 

J2 NPROF !PLOT F.FVS XSECv XSECH FN 

1.UOO 0.000 :1.000 1).000 1_1,('\10 v, 0(,0 

J3 \iARIABLE CODES FOR SU~MARY FR!NTOIJT 

11(1,(100 1s».ooc, ~(•0,000 0.000 0.(•00 o.ono 

OT 2,000 2970.UOO 2970.000 0.000 IJ.000 

NC 0,UbO 0.0•5 0.040 u.200 0.400 
n tJ.00:) 4, 10(1 0. (!1)0 770,0iJ(l 1E95.000 

SECTION L DATA rROM 5C5 
X1 3%700.UOO 23,000 1282,,)(,0 131Ei,(,(I\) 72tl, •)00 
U!1 725.0(,0 V. 1)t)O JlU1Q1) M.OOi• 720.000 
Gfi 716,4u0 120c•.000 7!7,!(•<) 1229.000 722.100 
BR )le. 7i)(I 1292.001; 112.10(1 1:00,000 7i2.100 
GR 725,006 1375.000 725,700 1400.000 724,UOO 
r,, 7/f) M1(1 ! kl{\ (10(1 7?4 rit)!'l 70'i5.iJfl{, 77G. 0(1(1 

lXXil 
X 

X 

X 

i 
X i 
irnx 

HVINS 

0.0 

ALLDC 

(i.(100 

0,000 

li,000 

o.ouo 
c•.000 

720.000 
540.000 

1257.000 
1315.(100 
1'1:!3.000 
i 1 Ji.(1. [!(,{) 

.1mx 
Y. 

111111111,11111111111111111111111111111 
i U,5, ARtt'/ C%?S OF Ei18lNEEfiS i 

THE HYD~UL!JSIC EiJGINEERH1G CENTER t 
609 SECOND STREET. SUITE fi 
DAVIS, C.IL!FuRtl!A %6lb I 
(9ib} 44ti-21(:5 tFTSl 448-2105 t 

111111,11111111111111111111111111111111 

l.i)l) mxx 

XXlXXXX 

PAGE 

THIS RUN EXECUTED 9 i1AY ·J! !0:38:!\ 

Q WSEL rn 

0, 717.0!)LJ 0,000 

!f,U CHNIH JlilACE 

0.000 o.ono 15,000 

(,.ooo 0.000 ._,1,'Jt)O 

0,uOO ,1.00(1 0. (,(1(i O.UO(l 

\1,000 !J.000 0,000 0,01,0 
(1,(1(1(! 1),001~ O.i/00 0.000 

720,UOv 0.00\J O.VllO (!,(:\)\) 

719.oOO 60(1 • 000 71,.600 li50,0<:,0i 
716.100 1280.000 712.701) 1282.00') 
713.900 1318.000 718,000 1327 .000 
720.000 1500,GOO 11e.0vo 1650.NIO 

Q~(.()~ Ll.OOJ 11.tlM 1),tlM 



10:38:19 PASE 4 

QT 2.000 440.000 440.000 1).VM 0.000 0,(100 0,0<jO 0.000 0.0Uil 0.000 

"' 0,04(• •\040 0.040 u.:oo (1• 501) o. 000 0.000 0.000 0.000 0,000 m,. 

ET 0.(,00 4.100 ' l.400 375,r,oo 1375.000 o.oco OJiOO 0.000 O.Ofi(l 0.000 
11 307910.000 2,Nlt; I 2075.000 2300.0,J\I bu0.~00 9(10. ouo 600.000 O.(•UO O.Vv(· 1),00V 

GR 722,81lQ 37~.ovn 722,8(1(1 1375,(11)0 (J,!)00 0. 1)QO 1),00tJ 0. 1N~ o.oov O,OQIJ 

NC n.o5o f\, C•~,O (,. 05(1 o.uoo o.uoo 0.(/00 0,0\)tl (J,0(10 0,\)1)0 0.000 
ET U,ON1 4,100 O.OO'J 375.000 1:75.000 0.000 O.Ovu 11,uvo 0.0(1(, O.OOt1 

11 30796(,. ('00 0.0(,U o.ovo O.ui!O ~o.ouo 50.000 Si•.000 (,,(I(•\) fl,000 0.000 

ET 0.000 4.100 (1,000 c),001) 650.0(1(1 0,(,00 0.000 (1• Ot10 0.000 0.00(1 

Xl 308040.000 14.000 : 800.'>00 1025.%C1 14(<0. 0(•0 !00.000 800.0UO 0.000 u.ooo o.ur,u 
&P. 7"b,0(10 0.000 725,00•i 25,000 724.,00 50.DOO 721.200 1ov.c,ot1 72~.1!J0 150.00u 
GR 721.600 20\:,(l(lll 1,,:,. 700 250,1100 72".600 300.000 721.fNO ~5u.ooo 721.20(1 40(1.000 
GR 721.300 450.(100 722.900 500.01)0 723. 2Uu w,.ouo 722.900 600.000 '· .000 0.0◊(' 

Ne 0,040 (1,040 0.040 1), tl(l(1 IJ, 000 0.000 0.000 o.oou 0.000 v.V\ll' 
ET ,1.v00 4.160 6. 10(1 50.000 370.000 153, \JOO 310.000 0.000 0,(,00 0.000 
Xi 308120.000 B. ◊Vt) J25 I 0(1(, 825,00U 140(<. 000 100.000 Bl10. 110V i),1)00 0.000 11.000 
GR 7'i'i_ 111i1 50.0% ; 724.500 1 'l'i, (!(!i) 724.SOV 15(1,i)(!(! 723.EOO 200,t.100 723.800 225.01)0 
G, 723. 900 ~0-0.000 724.100 3JO.OOO 724.100 370.voci 0, (nJ(l 0.000 0.000 O.uOO 

ET 0.000 4.100 6.100 50.000 370.000 58.000 :20.000 0.000 (1,1~(,0 o.o.-,o 
Xl 308170.000 0.000 : (,,n(if\ 0.(•00 50,iJOO 50.00'! ~0,IJ\)O o.110~ (1, voo (I, l)(l(1 

iri" 2. O~n) 2970.vOO 2'70.000 0.000 ri. O(if; (1.V{1V ~i.Q(,O 0.000 O.OOil 0.00(1 
ET t),UUU 0,(1!)0 1.400 0.000 0.000 0,/IOO (,,O(t\) 0.000 (i.O-OO 0.0'0(1 
X1 314001. oqo 14.0(1(1 916.01)0 978.000 %0.000 460.000 460.000 0.(<00 0.(100 0.000 
ER 726.600 1).000 721.300 300.000 7,0.lOU 600,00U 721.700 goo.ooo 719.000 91&.(1•)0 

5R 716: b01j 9~(),1)00 712,2()0 930,1)(10 711.?tiO 940,IJOO 713,4(10 950,(100 716,bf<O 978,0~0 
GR 721, 4(U.I 97£. 000 720.200 1275.uc,o 72b.60(• 1545.000 732.000 1645,000 (1,000 ll,000 
E~ (1,(!0(1 '\),0('1) 0,(,00 o. O(l(I 0,000 0.0(1(, o.oo,, o. ,100 0.000 0.000 

l 

~ MAY 91 10:38:19 PAGE 5 

SEC NO DEPTH CWSEL CRIWS WSELk EG HV HL OLOSS BANK ELEV 
!l GLOB il'" oM : GROB ALDB AC~ AROB VOL TIJA LEFT iRl6"1 
TIME vurn VCH VRGB XNL XNCH XNR urn ELHIN SSTP 
ELOPE nDFL XLCH XLOBR !TRIAL !D[ !CONT COFAR TOPtt!D ENDST 

IPROf 1 

CCHV= (1,200 CEHV= (I, 400 
iSECNO ~1)t71)0. 1)(10 

3265 DiVIDED FLOW 

:,470 EtKROACHMENT STATIONS= 770.0 1895.0 TYPE= j T/iR6ET= 1125.000 " 
SECTiON L DATA FROM SCS 

306700. 0(1 10.25 722.to 0.00 0.(10 722. :6 0.01 •J.11 (1,(12 712.70 
297iJ. 1577. 54(<, 853. 2492. 358, 1365. !OB. -7 L .. 713.90 
o.•; O.o, 1.51 (!,63 0.060 0.040 o.u45 0.000 71~.10 770.0U 

0. \'•>0079 720. 72\1, 720. 2 v 0 0. th) h 124.10 1895.(,<J 
0 
HO~ DISTRiBUTION FOR SECNO= 3067,10.,10 CwSEL= 722.3'5 

ST\i::. 770. 1150. 1200. 1229. 12£i2. 13i6. 1500. 1650. 18'.2(1 • 1895, 
p::·~ Q-;: W7 C ,; 

' q ? .J.. IR ? \.4 'I I p;.. I ' 



eREa= 186,.5 212.4 ,62.4 167.6 ,57.9 172.! 502.3 5c9.:: 121.3 
YEL= 0.6 (1,7 (1.7 1:1 .~ 1.5 O.t- V 1 0.1 (1,4 

CCJ-!v= f1• 3% CtHV= 0, 5(1,j 
tSECND 307'110.DM 
:;2eo moss SECT!OH 307910.0(1 ExTC:NDED 

,o65 2(1 TRIALS ATTEMPTED WSEL.CtlSEL 
3693 FROrABLE MINIMUM SPECIFIC ENEf.GY 
3720 CR!TlCAL D£Plh sSSU~ED 

347[• ENCROACHMENT STeTlONS= ~75.(, 
307910.00 u.!B 722.93 722. 9B 

440. C,. 0. 440. 
,). 5} (t,00 0.00 2.42 

(•.041420 oOO. 600. 900. 
v 
l 

c MsY 91 10:38:19 

SECtW DEPTH CtiSEl CR!WS 
Q ULOB OCH GROB 
TIME VLOB VCH VROB 
SLOPE XLOBL iLCH iLOBR 

FLOa DISTRIBUTION FOR SECNO= 307910.00 

~TA= 375. 1375. 
PER u= i00.0 

AREA= 181.b 
I/EL= 2.4 

isECNil 301q60.ooo 
3280 CROSS 5EC1ION 307961j,OO EXTENDED 

3470 ENrROAC\ii'iEHT STATIONS= 375,/\ 
3(17960.00 i).53 723.~3 0.00 

•40. 0. 440. o. 
0.55 0.00 l,1.82 (1.00 

0,i:01780 50. 5◊. 50. 
0 

FLOW DISTRIBUTJON FDR SECND= 307960.00 

!SECNO 3(181)40. 000 
3280 CROSS SECTION 308040.00 EXTENDED 

3oeM~1.oo 2.BB 723.fB o.oo 
440. v. o. 440. 
0.78 (1.00 O,(h) D.~5 

0.0,:,0121 1400. 800. 100. 
0 

FLD~ DI5TRIBUTIUN FOR SECil~= 3c18040.i)(, 

0.18 FEET 

1375,0 TiPE= l TARGET= 10c,o.o,1<· 
(1,tlQ 723.(17 (1, 1l9 0.08 o.u4 

o. o. 192. 144. 46. 
0.000 !l,000 O.v40 0. ii'•!) 722 .BO 

20 '. .o " (,. (i(l 1(,00. QC, 

W5ELK EG HV HL OLOSS 
ALOB A~H l1KOii VOL TYA 
XNL XNCH l.NR ~rn ELM!tl 
!TRIAL IDC !CONT CQRAR TOPll!D 

CWSEL= 7,2.98 

U.53 FEET 

1375.0 TYPE= l TARGET= 1000.01,0 
o.oo 723.34 (1.01 O.L4 0.02 

0. 534, (I, 144. 47. 
0.000 0.0;0 {).(100 (,. 000 722.80 

' 0 0 0.00 1000.00 ' 
CWSEL= 723.33 

0.5B FEET 

0.00 723.49 O.O(l £1.14 0.(1(1 

0. 0. 805. 150. 57, 
0.000 o.0oc1 0.05 1~ 0.000 1t0,b0 

5 C, ,1 0.00 511. 70 

CWSEL= 7,3.48 

STA= BB. 200. 250, :,(n), 35(1 • 4\10, 450. 000. 
' PER Q= 4,6 14,5 21.b B.7 lb,2 14.5 6.9 2.1 

AP.EA= t.1, 7 !l!.5 Hl.5 1,4.0 119.0 !11.5 71.5 45.b 
VEL= 0.3 cq (I, 7 O.c 0.6 0.6 0.4 0.2 

ISECN□ 308120.v(>cl 
J,80 CROSS SECTION 3U8!20;o0 EiTENDED 0.3b i=EEI 

365~ cv TP.!Al3 ATT,r.PTED USEL.CLJSEL 

77,. 80 
772.80 

375.i·O 
1375,00 

BA.!t ELEV 
LEFT /RIGHT 

sm, 
ENDS! 

722.10 
100000.00 

375.00 
!]75.00 

776.00 
776,llv 
ae.:;o 

60v.oo 

6i)O, 

PA6E 13 



I 

3b93 PR9BABLE HIH!~UM 5PEC1Fl[ ENCRbY 
3720 CR!Tlcec DEPTH ASSUHED 

i ~A\ 91 10:38:19 

SECtiO DEPTH CwSH LR!WS 
u DLDB QCH , uRu9 
11"E VLOB VCtt WWB 
SLOPt i.LOBL XLCtt' lLOBR 

3470 ENCROaCHMENT ST~l!D~$= 50.0 
3U8120.00 0,bb 724.46 724.46 

HO. 1), o. 440. 
0.78 o.oo 0.00 4.07 

0, :)2834 3 1400. 80~. 10(!, 

WSELK Eb 
ALOB ACH 

XNL me~ 
ITR!tiL me 

370.0 TYPE= 
O.Ov 724. 72 

o. ,,, 
0.000 0.000 

20 15 
0 
tUi• D!STRJBUTJDN FOR smm= 308i20.00 C~SEL= 

STA= 1~3. 2M. 225. 30(,, 35(1. 
PER 9= 1[1,6 17. ~ 4b., 19.5 5. 1 

AREA= 15.6 16.5 4,.8 23.0 7.2 
VEL= 3.0 4. 7 4.5 3. 7 3.1 

ISECND 308170.0011 
:200 CROSS SECTlotl 30B170:oo EXTENDED (t,G3 FEET 

3470 ENCRDACHIIENT 5TAT1Dtl5= 5,j, 0 J70,l1 TVFE= 
308170.00 1.23 i25.03 0.00 0.(1(1 725.08 

44V. 0. 440. 0. 0. 26,. 
(J,79 0.00 1.66 0.00 0.000 OJ140 

0.002470 50. 5◊. 5~1. 4 0 
0 

FLD,I D!STRIBUT!ON Fuii SW!D= 30B170.vO CliSEL= 

STA= 58. 370. 
FE?t O= 100,0 

ARcA= 2b5.7 
:iEL= 1.7 

ISELtlO 3140B1.vOO 
314(181. (10 13. 4(1 72~,.10 o.oo fl,00 7:'5.11 

2970. 1237. nb. 1006. 2~49. 676. 
0.98 U c,=, 1.91 0.56 0.040 1).U40 

0.000040 46(,. lo◊, 46(), 3 0 
0 

FLOW Dl5rnlBUT!O~ FO, SECriD= 31408!.00 C~SEL= 

STA= 195. 3VO. 600, 900. ,16. 
PER g; V,2 14.0 25.9 1. 7 24.5 

AREA= 41. 9 87(•. 6 12D0.6 76.0 676.1 
Vcl= (1 .1 (•. 5 0.6 0.7 1.1 

9 HAY 'ii 1(1:30:19 

lllllillillllllllllll!llllliillll!l!lllllllllillll 
H~C2 hcLE•Ee DATED ~ov 16 UPDATED HAY 1984 

Pf.EE ! 4 

riv HL OLQSS Ml,, ELEV 
ARD, VOL TWA LEFT /RiGHT 
lNR WTN ELM IN 5STA 
!CuNT [ORAR rnr~rn tl!D5T 

l TARGET= 320.000 
0.26 0.04 0.1~ 775.10 
iDB. 151. 58. 775.10 

0.041) 0,000 723.80 lc,2.i9 
0 0,0D 217 .21 370,00 

724.46 

37(1, 

l TAREET= 320 .(11)0 
O.D4 0.2G 1).% 725.10 

0. 152. 58. 100000,00 
t1.UOO ( 1,000 723.80 58.13 

0 0.00 311.87 370,00 

725. (13 

1.1.01 0.02 ,), 01 719.1)0 
1785, 178. 66. 721.40 
v.o,o 0.000 ill.70 195. 31 

(: 0.0(1 1286.41 1481. 5(1 

725.10 

978. 1275. 1482. 
'.2b.b 7 .3 

1277. 7 5(16.9 
0.b tl,4 

PASE 15 

THIS RLIN EXECUTED 9 MAY 91 10:38:29 



. - ' -- . , , .. , . -
MODIFiCATli!N - 5(1,~r1t~·~ 15},54,55.56 

llllllllllllllllllllllllljlt!!lll1\l!llill11ltllll 

Tl OVID. MlCH1"AN, :r1s 
T2 MA?LE RIVER AT O'iiu. ttlCHl6AN 
T3 !00-VEAR FLOue PROF,!_E. ENC~OACHED ijUtl 

'. ,, ICHECi ING NrnV mm STP.! 

o. ' 0. (1, o. 00(1noo ·'• 

J2 N?fiOF !PLOT FRFVS XSECV X£EH 

15.000 (1,1jQ(I -1.000 o. 00(1 0.000 

9 HA'/ 11 1(1:':,B:19 

SECN□ DEPTH CWSEl CRIBS WSELK E6 
g GLOB QCH ~ROB ALOB A[H 
Tifi:E VLOB VCH VROB XNL XNCH 
SLO?E XLOBL lLCH XLOI,9 ITR!AL JDC 

IPROF 2 

CC"V= v. 20v CEHV= o. 400 
ISECNO 306700.W! 

hETRl[ hVINS ll WSEL Fii 

t1.0u 0.0 o. 717.12(1 0.0(1•J 

FN ALLDC JBW CHN!tt !Tr.ACE 

0.000 0.000 0.000 0.000 15.000 

HV HL OLDSS BANK ELEV 
AROB VOL TWA LEFT /RIGHT 
1NR ~TN ELtili SSTA 
I CONT CORAR TO?tl!D ENDST 

2aoo NAT Ql= 334,,49 ijSEL= 722.35 ENC 01= 3349,;q ~SEL= 722.45 R4Tl0= (1.0000 
NAT O!= 4052. RAT!DS to&,CH.ROB= 0.59H u.1528 0.2498 HSEL= 722.45 

32b5 "!•!!DED FL0\1 

3470 ENCROACH~ENT STATIONS= 675.b 1692.9 nPE= 4 TARGET= ,,.173 
SECTION L ~ATA FRO~ SCS 

306)01J.00 10.32 i22.42 (1, (l(r 722.35 722.43 0.01 0 .11 0.02 712.)D 
2970. 1830. 552, 582. 29(12, 36U. 87(,. 10b. 23. 713.90 
0.44 1).63 1. 53 0.67 0.060 0.(,40 \1.045 0.000 712 .1 \I 675.57 

o.ooovso 720. 72~1. 720. 2 0 0 0.00 q!B,24 1692.95 
I 

\I 

9 r1AY ;1 10:38:19 

SECNO DEfiH CW5Et CR!WS WSELK EB HV HL ULOSS BANK ELEV 

" GLOB om 1 G!iOB ALOB ACH AROB VOL TwA LEFT/RIGHT 
TIME VLOB VCH : VROB XML mm XNR WTtl ELMIH 55Tli 
SLOPE JLOBL lcC~· XLOBR ITR!AL JDC !CDNT CDRAR TOPW!D ENilST 

FLOW Dl5TRJBUTJON FDR SECNO= 306700.00 CWSEL= 722.42 

STA; 676. 1150. 1200. 1229. 1282. J,!B. 1357. 1650. 16q3. 
PE~ Q= 4)., 7.2 ,.9 2.7 18.6 :.o 12.2 4.4 

AnEA= 2270.0 2q6.0 164. 4 171.4 360.4 125.2 565.7 179. 0 
9EL= 0.6 0. 7 0.7 0.5 1.5 (!, 7 0.6 o. 7 

[CHV= v.30\I cEHV= 0,500 
!5ECNO 307910.000 

cso,:1 NAT 01= 21.62 ,SEL= 722.98 ENC 01= 21.62 ~SEL= 723.08 RhTiO= o.oi:100 
NAT ~1= 45, RATIOS LOB 1 CH,ROB.= 0,00llO 0.0000 Lo,)('f1 ~SE'...= 723,03 

f~~E 16 

PASE 24 



3685 20 TRIALS ATTE~fTED ~5EL,CWSEL 
3693 PRG3A2LE K!NJMVtt SPEUFIC ENERBY 
3720 CR!TlCAL DEPTH ASSUMED 

~470 ENCNOACHMENT STAHmiS= }75.0 
3(1/911),{1(1 0.29 723.09 723.09 

44U. 1). (J. 44(>, 

o. 51 (1, (1(! (,,i,) 3.10 
(1,(135502 6~l\l, b(• . 9(1(!, 

(, 

FLOW ciSTRiPU!l □N FGR SECNO= 307910.UO 

STA= 375. 375. 856. 
rm ij:; (,.u 100.0 
rlHE~; 0.0 142,0 

VEL= u.O 3. l 

iSECri!! 307960. 00(, 

556.3 TYPE= 4 TAREET= 0.5!9 
722.qB 72,.24 1_1, 15 0,09 0.<.'7 722,8,) 

o. 0. !42. 139. -, ;:;,.,, 122 .e,~ 
0.0011 ,j,00\1 t,.040 (1. 000 721.80 :75.00 

2(1 2b (' 0.01) 481. 33 85b,33 

CWSEc= 723.09 

cB:•0 NAT 01= 104.3(1 wSEL= 723.33 ENC 01= 104.30 oSEL= 713.43 RATlii= O.OOUO 
llsT ijj= 139. RHTIOS tOB,CH,ROB= 0.0000 0.0000 1.0(•00 WSEL= 723.43 

328,> CROSS SE[T]Oa 307%0,00 EnE~DED 0,67 F,ET 

5470 ENCROACHMENT SiATiONS= 375.0 ii~1.3 TYPE= 4 TARGET= o."13 
307%11,00 (<,67 723. 47 0,00 723.33 723.48 0. 1j1 0.10 o.04 722.B0 

440, o. I, 440, o. IJ' 510. 131/. .Jb, 722.80 '. 
0.53 0,00 \', 00 u.&b o.voo 0.01JO 0.050 0.000 722. BO 37,.00 

(l,!)01431 50. ~o. 50, 4 0 0 0,(l(! 7,7. 27 1132,:'.7 
0 
1 

,, 

q ,,y gl 10:38:19 

StCNO DEPTfi 
ti QLOB 
TIME \!LOB 
SLliFE ILOBL 

I 

rwsn 
~CH 
VCM 
lLCH 1 

' ' 

CRI,s 
QROB 
,ROB 
XLOBR 

FLOW D!SiiiiBUTIO• Fufi SE[\iO= 307%0.00 

STA• 37:,. r· .,:. ; 1132. 
PER !}:: 0.0 100.0 

AREA• u.o 51(1, (1 

VEL• 0.0 0.9 

i3ECNO 308C•'t0, r1(1{1 

liSELr ·o t. HV HL OLOSS &A~Y ELEV 
ALOB tiCH AROB \tDL nm LEFT /RIGHT 
Xt~L INCH .~. wrn ELM IN S5TA 
!TRIAL !DC !CONT CO•Afi iOrtilD ENDST 

CWSEL= 7i3,47 

20,10 hAT ill= 390,47 iliSEL= 723,48 me Ql= 390.47 WSEL= 
NAT Ql= 424. RAilOS tOB,CH,ROB= v.OO,<O O,C;vOv 1,0000 ~SEL= 

723.58 RATIO= 0,000U 
723.56 

3280 CROSS SECTHJN 30804011)(1 EXTENDED 0,61 FEET 

3470 ENCROACHMENT 5TATIGN3• D.0 4,B.1 TYPE= ; TARBET= 0.078 
3%040,(>0 2.91 7L3.51 n.uo 723.4B 723.52 0.01 1),0~ o.oc, 7co.oo 

'40. 0. (1. 440. o. o. 715, 141. 37, !(>O◊l<0,00 

0.57 0.00 0.00 0.62 0.(10(! o..:,oo 0.uso o.ono 72\1.6(1 37.,)7 
0,(lill)14i 140(!. 8(•0. 100. 2 0 0 0.00 371.04 45&.li 

FLO~ c!STRiBUTlON FOR SECNO= 308040.00 C~SEL= 7'3. 51 

3TA= a1. !00, 150. 200. "50. 300. 350, 400. 450, 458. 
PER Q= (,.0 0.7 4.4 1~.6 23,l 21.l 17.4 15.6 l. q 

AREA• 2.0 18.0 53.tl ll3.0 14~.\) 135,5 120.5 ll3. (I 16.9 
tJEL= 0.1 0.1 0.4 0.6 o. 7 0.7 0.6 •J. 6 f' C I•~• 

PASE 25 



i5ECNO 31)81~0, t10f1 
3280 ChOSS ;EC!IDU 308120! 1)(1 E\iENDED 0.45 FEEl 

3685 20 Tf lALS ATTEttfTED ~SEL, C\iSEL 
3on Pf.OBABLE M!NlMUl1 SPECIFIC ENEP.SY 
3720 CRITICAL DEPTH ASSUMED 

,,470 ENrROACHiiENT srnTIDNS= 153.~ 310.U TYPE= l TARGET= 157 .OOo 
3•)8120. uO 0.75 724. 1s 724.55 724,;; 724.B7 0.32 0.05 0.151(,000V.VO 

44(•. o. (1, 440, (1. (1 I q3, 142. 36. 100000.uo 
1), 56 0.% 0.00 4.51 0.000 0,(1no 0.040 0.1)00 723.SO 153,00 

' 0.026550 140(1, 80{1, 100. 2(1 14 0 0.00 157.00 310.00 
0 

FLO!! DJSTfilBUTiON FOR SECiiO= 308120.00 CWSEL= 724.~,5 
' 

SiA= 153. 200. 225. 300. 310. 
PE, O= 15,4 21.~ 57 .1 6.1 
Am,= 19,9 18.8 52.6 . ' ,., 

YEL= 3.4 s.9 4.6 4.3 

1 
o MY ,1 10:35:10 Pa6E 26 

smrn DEPTH CiiSE~ CR!WS WSEU E6 Hv HL OLOSS BAN, ELEV 
0 GLOB OCH GROB eLDB ACH Ar.OB VOL T~A LEFTiRl6HT 
TIME VLOB VCH VROB !HL f.tiCH XNn WTN ELMiN SSTA 
SLOPE (LOBL iLCH iLOBR !Tf!iAL me lLONT WRAF! TOPWJD ENDST 

lSE[N(} 308170. 1)(10 

32811 LRDSS SE~!ION ~(18110100 EXTENDED 1.(18 FEET 

3471, Er1CROACHnENT STATiONS= 58.0 320.0 TffE= 1 TARGET= 262. 0(,(1 
:,V91 N,1JV 1.37 725.)7 O.Otl 725. 03 725.22 O.D~ o.~7 (!. 081 (1000(1. 00 

HQ, 0, 44¢ I o. o. 254. o. 142. 38. 100000.uO 
0.58 0,00 1.73 O,i10 (i,000 0.fl4(1 u.ooo 0.00u n3.BO ~&.M 

0.[11)2285 50. 51, 50. 4 0 u ~, (1(1 26'.?.(i(I 32(1. 1)(; 

(1 

i'LOil DISTRIBUTION FDR SECNO= 30817(1,00 C~5EL= 725. 17 
' 

STA= 58, 370. 
PEP. G= 1(10.0 

AnEA= 253,9 
VEL= 1. 7 

ISECNO 3i41)8LOOO 
26(10 HAT ill= 4716.27 ~SEL= 725.!•J ENC 01= 471c.27 ~SEL= 725.20 RATIO= tl.000(1 
NAT ill= 4695, i<ATi05 7oB,CH.nOB= 0.4204 0.2392 0.34C1J \l3EL= 725.20 

3470 B~CHDAC'1MENT SlliTIDNS= 424.7 1345. 9 TYfE= TARSET= u.D36 
31'l'81.01) 13.55 725.25 (1, (iO 725.1(1 725.26 o.r11 0.02 (1. (!1 719.0(1 

297i.1. 1242. 732. 917, 2069. OQ:; 1619. 166. 44. 721.40 
0.76 (1 .b(' 1.f1 (J,62 0.040 0.(•40 0,(140 i'i,OO(i 711. 70 424.74 

(1,000039 4f:0. 460. 460. 2 0 (• 0.00 921.!3 1345.88 
u 

FLOW DISTRIBUTION FOf. smm= }14v81.00 LWSEL= 725.2~· 

STA= 425. 600, 90\i, 916. 178. 1275. 1346. 
PER il= 13.~ 27,0 1.7 24.o 27.7 5.B 
i\iiEa= 6"6,l 1303.9 78,3 685,l 1320.~1 299,l 

VtL= 0.6 0.6 0.7 1.1 0.6 \l,6 

Ptll;; 'i1 



iHIS RUN EXECUTED 9 HsY 91 10:~S:34 
llilllll!lll!llil1l!!11lll11!1l1l!ll!llllllllil1ll 

,EC2 RELEASE DATED NOv )b UPDATED 11Ai 1%4 
ERRO, CORR - 01,02,03,04,05,0b 
MOD!F!LAT!Oli - 50 1 ~l. J?, 53 154, 5~•, 56 

1ll!!!!llllll!llll1llilllll,llil!l!liliiilllllilil 

NOTE- ASTEf:!St ( i ! AT LEFT OF CR055-5c[T!ON NUM&ER INDICATES MESS~GE :~ SUMMAR\ cF ERRORS LIST 

1%-YEPR FLOOD PROFILE 

SUMrlAR'Y PRiNTOLIT TABLE 110 

SECNO CwSEL D!FiWS Eb lOf'~lD QLDB OCH OROB ?EREIIC STE~CL STCHL STCflR STENCR 

3067(10,00{1 12,.35 o.r,o 722. :.; 1024.l~ 1576. 93 539.32 853.24 1125.00 770.00 i282.00 1316.CJO 199~.oo 
306700.000 722.42 O.Oi 722.43 918.24 lB"J~. 94 552.45 581. 61 o. !) 675. 57 1282.00 !318.00 1692. 95 

i 307911).000 722,qB 0.00 723.07 1000.00 O.Ou 0.00 440.00 1000.00 375.vv 375.00 375.0(1 1375.0li 
I 307910.0uO 72,,.09 0.11 i23.24 491.33 0.00 0.(10 44u.on 0.52 375.0U 375,00 375.00 a~,6. 34 

307%<:•. 00(• 723. 33 0.00 723. 34 1000.00 o.vo 440.00 0, (1(1 1000.00 375.(10 1257.0V 1375.01 1375.DO 
307%0.00◊ 723.47 0.14 723.48 757.27 o.o,J 0.00 440.00 0.24 ~75.0!J 375.UO 3)5.00 1132.,7 

308040, (1(10 723.48 u.oo 723.49 511. 70 0.00 0.00 440.00 650.0u ,).00 (I, (;(I 0.00 650.(10 
309040.000 723.51 O.v3 723. 52 371.04 0.00 0.00 440.00 o.os o.uo 0,00 0,liO 458.Jl 

I 3UB120.000 724.46 O.Ov 724. 72 217.21 0,tiO 0.00 440.00 320.00 50.00 50.00 50.00 37(1,(1(1 
1 ,00120.or,o 724.55 u.09 724,87 157 .Ii() u.00 v.00 440. 00 157.00 153.UO 5(i,O(! :,0.\10 310.00 

308170.000 725.(1~ 0.0\• 125.vB 311.87 0,(10 440.00 0.00 :20.00 ~.r),00 50,(10 370.01 37(1. (JO 
308170.000 725.17 0.14 725.22 262.00 0.00 440.00 0.()(1 262.00 58.UO Su.00 37li, (ii 320.00 

:14v8LOOO 725.10 0.00 725.11 !286.41 1237.49 726.28 1006.23 o.oo \),\)(1 916.00 978.00 (1.00 
31408i.OOO 725.25 0.14 725.26 921. 13 1241.75 731. 51 916.74 0.04 424.74 q16.00 978.00 1345.BB 

G MAY 91 10;38:19 F4GE 29 

10(•-YEAR FLOOD PROFILE 

SUMMAR/ PRINTOUT TABLE 1 jO 

SECNO \LCH ELTRD ELLC ELMIN Q CwSEL CRJWS EB 10~JS ~Ch AREA .OH 

306700.00'J 720.00 u.00 O.O(r 712.10 2970.00 722.35 0.00 722. 36 0.79 1. 51 4214.56 3349.49 
3(16700.00U 720,00 0,0(i 0.00 712.lu 297(). 00 722 .42 (I. (ii.I 722.43 1,1,3\J 1. 53 4132.03 3:,1,.03 

J 307910,000 000.00 0,00 0.00 722.BO 440.00 722. 98 722. 18 723.07 4i4.2(J (),j◊ 181.56 21.02 

t 307910.000 600.00 O.M 0.00 722.80 440.00 7i3.0Q 723,(19 723.24 355.01 O.vD 141.98 23.35 

307%1),000 5(1,00 0.(10 (!,{l{J 722,B(l 440.00 723.33 0, QIJ 723.34 17,60 0.82 53!.63 !Os.:.<:, 
307°60.000 50.0(, 0.00 ,) ,v(I 722.80 44(1, tl(l 7T!. ~7 0.00 723,48 14.31 0.00 510.02 116.3, 

308049.000 300,00 t1,00 (1.00 720.60 440.00 723.48 0.00 723.41i 1.27 t1,00 8V4. 6(1 3%,47 
,1'111.i'IML ftM Anti ii•' () ()/\ fl f,(1 ;,Jj1 /..il H{1 M1 7;-:_ i:.:1 11 ,,'1 '} .. ;? I " ,I ,"!fl Ii::. {1(; -;:1{1 J.-:. 



I 308120. 00(• eoo.oo 0.00 0,0ii 723,B(i 440.00 724.46 724.46 724.72 283,AJ (1. (10 lv8.2l 2o.i4 
I 10812·).00u 800. OD 0.0~! o.or, 723.80 44(1,01) 724,55 724.55 724,87 2b5.5U o.oo 97.5b 27. t>O 

30817(,. 000 50.(•0 o.vv v.\lO 723.BO 440.00 725.03 0.,10 725.0B 2•.iO 1.66 265.7(1 BB.53 
31)c1170.U0V 50. 0(1 o.vu ,, • on 723.60 440.0o 775. 17 0.00 725.22 22.85 1.73 253.&7 92.(14 

3140S1.0(1t1 460.(>0 l). (I(, 0.(,0 711.7(, 2970, O(l 725.!0 (1.00 725.11 0.40 1.07 4709.&7 4716.27 
314081. 000 460. 0(• 0.0(1 0.1)0 711.70 297(1,0(i 725.25 0.0() 725. 20 u.39 1.07 4372. ,~ 4786.13 

1 
Ir MAY 91 1U:~B;1q fs6E 31 

100-YEAP. FLGOD PEOFiLE 

3UHMARV PR!NTOU! TABLE 1;-0 

SECNO 0 CWSEL DlrnSP D!f\151 DIHWS TOPWID iLCH 

306700.00() 2S70, t10 122.::::, o. or, 0.24 t),00 1024.10 720.0(1 
306700.0UO 2970.00 722. 42 (J,07 0.23 0,(17 91B.24 720.00 

I 307910,000 440.00 722.99 O.v0 0.63 0.00 10(•0. Ou 600.00 
l 307Gi0.'J00 440.0\/ 72'.L09 0.11 o.68 0.11 481.33 60(•. Ou 

307%0.w1 440.00 723.33 o.oo 0.35 0.00 1000.00 50.00 
307%0, 1)00 44(•. 00 723. 47 0.14 0.3B iJ .14 757 ·" 5(1.00 

:%040.MO 440.00 :723.\B 0.00 0.15 0.00 511.70 Ell),QO 
31)61.140' !)l)(l 440. 0(• 723. 51 0.03 0.04 (i. (iJ 371.v4 81i0.(10 

I ~0B120.0QO 4•0.•)0 724,46 0.00 0.98 0.00 217. 21 800.00 
I 308120.00•l 440. 0,1 1724.~,5 0.09 1.04 0.09 157.0~ suu.oo 

308171J,OOO 440.00 725.03 0.00 0.57 ,1.00 311.S7 50.00 
308170.000 440.00 725.17 0.14 0.62 0.14 262.0v 5(1, (10 

' 3!4v6i.OOO 2970.00 '725.10 0.00 l), (t7 0.00 1266.41 460.00 
314oa1.o,,0 2Q 70.0(1 ; -; '15 ,.5 .• 0.14 0.07 0.14 9.l.1.13 460,UO 

I 

q HAY 91 10:38:ll PASE -7 

"'" 

SUM~ARY Of ERRORS AND SfECIAL NOTES 

CAUTION SECf/0=30791(1. (•00' PROFILE= l PROBABLE MlnlMuH SPECIFIC ENER6Y 
[AUTIO~ SEC@=307910.0(1(!, eRfflLE= 1 20 JfilALS ATTEMPTED 10 BALANCE sSEL 
CAUTION SECN~=3079!0.000 PR □f!LE= 2 CRIT!cAL DEPTri A3SUMEG 
CAUTION 5ECN0=30791u.OOO· PROFILE= 2 PROBABLE r.iNIMUM SPECIFIC ENER6Y 
CAllJ!OH 5ECN0=3(•79 JO, 000 P~OFILE= 2 20 TRIALS ATTEMPTED 10 B"LANcE WSEL 

CAUTION SECND=30Bl20,0o,). PROFILE= 1 [RlTICAL DEPTh ASSUME~ 
CAUT10t1 SEC"'0=3J1g120, (1(11) PROF!Li:= l PROBABLE M!NJMi,M SPECIFIC ENE,GY 
CAUTIOr4 5ECN0=30Bl:O.OOO PROFILE= 1 2Q TRIALS ATTEMrlED TG BALANCE WSEL 
CAUTION SECN0=,0812(1. 000 PRl!FlLE= : CF.lTJCAL DEPTe ~SSU~ED 
CAUHON SECN0=3l'Bi20.000, PROFILE=, rROM3LE MlNI~UH SPECIFIC EHER61 
CA LIT lDN SECN0=3(18120.0(1(1, rNOFILE= 2 2~, T~IALS ATTE~PTE.D lO BALANCE WSEL 



9 ~AY 91 10:38:19 

FLOODwPY i:ATA, 
PROFiLE NO. 2 

100-YEAR FLOOD PROFILE 

------- ,LOODWAY ------- WATER SUP.FACE ELEVAi!Orl 

l 

5Hii!ON iiiDTH 3ECT!0N IIEAN w!TH WITHOUT DIFFERENCE 
AREA VELOC!TY FLOODWAY FLOODWAV 

lObl00.000 1017. 
3◊791C•. 000 4B1. 
3rj79t,O. 000 757. 
308040.000 371. 
3,,s120.,,uo ,57. 
~08170,00(1 262. 
314081,000 921. 

9 MAY 91 10:38:37 

' 
4132, 
142, 
510. 
/i5. 
,98. 
t54, 

4373. 

(l, 7 

3.1 
1), 9 
O.e 
4,5 
1.7 
0. 7 

722.5 
12:.1 
n:,4 
723.5 
724.b 
7i5. ! 
725.2 

ll!lllllll!llli!lll!!llllliil!llllllli!l!lllllllil 
4E[2 REL,ASE DATED NOV 7b UPDATED HAY 1984 
ERROR CGflR - 01i02,03.M,os,oo 
MODIFIC~TION - 50,5LJtj3,~,4.55,56 

ilillllllllllllllllllllllllllllllllllllll!IIIIIIII 

ER 

722.4 
723.ll 
"'I" .... , L::i,) 

723.5 
724,5 
72~1.0 
725.1 

O.! 
0. ! 
0.1 
o.o 
0, 1 
0.1 
1) .1 

~ PUE 34 

PAGE 1 
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1.00 o.o o.o 239.00 o.o 

' ---- ---
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DEPARTMENT OF THE ARMY 
DETROIT DISTRICT, CORPS OF ENGINEERS 

BOX 1027 

DETROIT, MICHIGAN "8231-1027 

March 18, 1991 

RiJCt~VED 

Greaf•t~"f{i~ Hydraulics and Hydrology Branch 

MAR 1 9 199, 

NATURAL Rf:SOUHCES 
LANO & WATER MGMT. 

Mr. Bru~e E. Menerey, P.E. 
Technical Programs 
Land and Water Management Division 
Michigan Department of Natural Resources 
P.O. Box 30028 
Lansing, Michigan 48909 

Dear Mr. Menerey: 

submitted for your review and approval is a copy of the 
hydraulic calculations for the Village of Ovid, Clinton County, 
Michigan, Flood Insurance Study. Your preliminary comments have 
been inc'orporated into this work effort. Enclosed are the HEC-2 
runs for the Maple River, a copy of the preliminary work map 
showing the proposed floodway and 100-year flood outline, field 
notes from all new survey work, and a summary of the hydraulic 
computat'ions. 

Alsp enclosed is the revised hydrologic report, incorporat
ing the comments provided by the MDNR's Hydrologic Engineering 
Section. 1 A coov of these revisions is also being forwarded to 
this section. 

Acc9rding to FEMA guidelines, the information supplied to 
aid in the review process is not intended for flood plain manage
ment purposes or distribution to other individuals at this time. 
Before using or distributing this information, approval should be 
obtained from FEMA. 

If you have any questions regarding the enclosed data, 
please contact Mr. Gary O'Keefe at (313) 226-6772. 

Enclosures 

Copy Furnished: Mr. David 
Division, 
Michigan 

s~=ie': ~~-~ccc,,..,.--,-----,:_rf," __ -:__::> ~ on~P.E. 
Chief, Engineering Division 

Hamilton, Land 
MDNR, P.O. Box 
48909. 

and Water Management 
30028, Lansing, 



IN R.EPLY RIFER ID 

DEPARTMENT OF THE ARMY 
DETROIT DISTRICT, CORPS OF ENGINEERS 

BOX 1027 

OETROIT,MICHIGAN 48231-1027 

June 7, 1991 

Great Lakes Hydraulics and Hydrology Branch 

Mr. Bruce1E. Menerey, P.E. 
Technical;Programs 
Land and Water Management Division 
Michigan Department of Natural Resources 
P.O. Box 30028 
Lansing, Michigan 48909 

Dear Mr. Menerey: 

.Ju,\ 1 0 1,:11 

NATLJR.Al. n,SO'_IP.CES 
LANO & WA lER MGMT. 

Submttted for your review and approval is a copy of the 
revised work map and flood profiles for the Village of Ovid, 
Clinton County, Michigan, Limited Map Maintenance Program. The 
changes recommended at your April 30, 1991, meeting with District 
norc.nnnol 

1 

;:inti i.ri 11 ;::ino n-F-Fi rd ;::i 1 i:::. h;::i"~ h~i:::iin i nf'"nrnnr;::it-~n i nt-n t-h i ~ I:'._ ..................... ._ .. ' .......... _ ................ ':,._ .............................. _. .......... -- .................. ---••-'--r:'-- ------- --··-- ......... ..... 

work effort. Also enclosed is a set of floppy discs containing 
the final HEC-1 and HEC-2 runs for the Maple River. 

According to·FEMA guidelines, the information supplied to 
aid in the review process is not intended for flood plain manage
ment purposes or distribution to other individuals at this time. 
Before using or distributing this information, approval should be 
obtained from FEMA. 

I 

If y9u have any questions regarding the enclosed data, 
please contact Mr. Gary O'Keefe at (313) 226-6772. 

Enclosure$ 
I 

Copy Furn~shed: Mr. David 
Division, 
Michigan 

s,inQ_erely, (\ 

RMtP.E. 
Chief, Great Lakes Hydraulics and 

Hydrology Branch 
Engineering Division 

Hamilton, Land 
MDNR, P.O. Box 
48909. 

and Water Management 
30028, Lansing, 



VILLAGE OF OVID, MICHIGAN 
FLOOD INSURANCE STUDY 

HYDRAULIC COMPUTATION BACKGROUND INFORMATION 

The Maple River was studied from the downstream corporate 
limit to the upstream corporate limit. 

' Analvses of the hvdraulic characteristics of floodinq alonq 
the M~ple.Ri~er were carried out to provide estimates of the -
elevation of the 10-, 50- 100- and 500-year floods. Water sur
face elevations were computed using the COE HEC-2 step-backwater 
computer program. 

The existing HEC-2 model from the original FIS was used for 
this analysis. Some modifications were made to bridge sections 
and some valley sections since higher flows were run than the 
model was originally intended to handle. For example, sections 
305595 and 305780 were extended and "bent" to run parallel to 
Front Street in the left overbank in order to increase the effec
tive flow area. 

A field inspection by the MDNR during the 1981 flooding 
revealed that a significant amount of flow ran overland southwest 
of the intersection of M-21 and Main Street. This flows westward 
over Main Street, then north over M-21, where it re-enters the 
main channel. The amount of storage southwest of the intersec
tion i~ ';n~igniTicant_ 

I 
In:developing a rating curve upstream of M-21 (for the HEC-1 

routing)'. flows through the main channel and over Main Street were 
conside~ed. This was accomplished on three levels. For the 
first level - when stages upstream of M-21 are less than the Main 
street top of road elevation - total flow was equal to the flow 
in the main channel. For the second level - weir flow over M-21 
and Main Street - total flow was equal to flow in the main chan
nel plus weir flow over M-21, assuming storage west of M-21 to be 
insignificant. Weir flow was determined using the standard weir 
equation. 

! 
For the third case - submerged weir flow over M-21 and Main 

street~ total flow was still equal to flow in the main channel 
plus flow over M-21. However, instead of using the standard weir 
equation for this case, a second HEC-2 model was set up to model 
overland flow. This model duplicates the original run through 
section ·M, then flows over M-21 and Main Street, rejoining the 
existing channel at section U. The energy grade lines should 
match at, section U. 

Cross section data for the overland flow analysis were ob
tained by a field survey completed in November 1990. This survey 
also included determination of top of road elevations at the M-21 
bridge.· Available topographic mapping had implied that there 
would be1 significant weir flow at this bridge, but the existing 
model did not include any. The survey shows the road surface to 
be higher than indicated on the map. 



Channel and overbank roughness factors (Manning's "n") used 
in the ~ydraulic computations were chosen by engineering judgment 
and were based on field observations of the streams and flood 
plain areas, and on back-up information from the previous FIS. 

' 
i 

The starting water surface elevations for the Maple River 
were developed using the slope-area method. 
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VILLAGE OF OVID, MICHIGAN, LMMP 

DISCHARGE-FREQUENCY ANALYSIS 

Th~ Limited Map Maintenance Program (LMMP) for the Village 
of Ovid, Michigan, includes the Maple River from the downstream 
corporate limit to the upstream corporate limit. Discharges 
were determined for the 10-, 50-, 100- and 500-year flood 
events.: A change of more than 10 percent over the previous 
study' s, 100-year discharge would warrant continuation of the 
study. ; 

A ~ischarge-frequency analysis for the Maple River at Maple 
Rapids (45 years of record) was performed using HECWRC. The 
generalized skew coefficient for Maple Rapids was first 
estimated as -0.07, based on the Detroit District's 1979 report 
on generalized skew coefficients, Plate 2. The mean square 
error was determined to be 0.14. The 100-year discharge using 
these values was computed to be 9,540 cfs. 

A second discharge frequency analysis was performed using 
the USGS report Estimating Generalized Flood Skew Coefficients 
for Michigan. The generalized skew coefficient used for this 
case was 0.081 and the mean square error 0.2. The 100-year 
discharge for this trial was computed to be 10,000 cfs. 

i- -

The' initial discharges at Ovid were estimated by the 
Drainage Area Ratio Method, duplicating the methodology of the 
original study. Drainage areas at Maple Rapids and Ovid are 434 
and 93.8 square miles, respectively. A value for x of 0.886 was 
used, duplicating the value used in the original FIS. It is 
assumed that this value was based on the regression coefficients 
shown i'n Statistical Models for Estimating Flow Characteristics 
of Michigan Streams. The resulting discharges are shown below. 

Locatio\i 

Maple Rapids1 

Maple Rapids2 

Ovid1 

ovid2 

I 

SUMMARY OF DISCHARGES 
Maple River 

10-Year 50-Year 100-Year 

5,030 8,110 9,540 
5,070 8,420 10,000 
1,295 2,085 2,455 
1,305 2,165 2,575 

2 
Generalized skew= -0.07, mean square error= 0.14. 
Generalized skew= 0.081, mean square error= 0.2. 

500-year 

13,100 
14,300 

3,370 
3,680 
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The Michigan Department of Natural Resources (MDNR) 
expressed concern that this approach was not valid, due to the 
amount:of storage between Ovid and Maple Rapids, and to the 
possibility that inter-basin transfers may occur downstream of 
Ovid. ;For example, the MDNR estimated that the flow in October 
1981 was 3,700 cfs, based on observed high water marks. This 
flow is more than 50 percent greater than the 100-year discharge 
presented in the existing FIS. 

In response to the MDNR's concerns, a second discharge 
analysis was conducted. For this analysis, a HEC-1 model was 
developed for the Maple River watershed upstream of Ovid. The 
model was calibrated to the estimated flooding due to the 30 
September 1981 rainfall. The NWS gage at Owosso showed a total 
of 3.0,inches of rainfall on 30 September, with an additional 
1.8 inches falling on 1 October. The actual rainfall 
distribution pattern from the gage was input to the model. 

' i 
The SCS Curve Number method was used to calculate loss 

rates. i Previous studies in the basin have developed a curve 
number 1of 71, so this value was used initially in the model. 

The basin was divided into 8 sub-basins: 

- Maple River watershed upstream of Spring Brook 
- Spring Brook watershed 
- Maple River watershed upstream of Bear Creek 
- Coon Creek watershed 
- Bear Creek watershed 
- Maple River watershed upstream of Lewis Drain 
- Lewis Drain watershed 
- Maple River watershed upstream of Ovid 

Time of concentration for each sub-basin was developed using 
USGS topographic mapping. This value was then multiplied by 0.6 
to pro~ide a SCS lag time. 

' 
Channel routing was performed using estimated sections 

developed from the existing HEC-2 model at Ovid and from the 
USGS m~pping. 

Storage routing was performed upstream of the State Highway 
21 (M-41) culvert in Ovid, primarily to de~ermine how the flow 
splits;at this point. High stages upstream of M-21 result in 
weir flow over Main Street. Due to the lack of storage west of 
Main Street, most of this flow continues across M-21 and 
re-ent~rs the Maple River. 

The stage-discharge relation at M-21 was developed using the 
HEC-2 model developed for Ovid. The stage-storage relation was 
determined from the USGS mapping. The resulting peak flows from 
the HEC-1 analysis were input to a HEC-2 model to compare the 
peak stages upstream of M-21 to those used in the routing. 
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The HEC-1 model developed in this manner produced a 1981 
flood peak of 3,560 cfs, which is within 4 percent of the MDNR 
estimate. A copy of the run is enclosed. 

To determine the 10-, 50- and 100-year flood flows, rainfall 
values were taken from the MDNR report on Rainfall Frequency for 
Michigan (September 1990). The rainfall for a 500-year event 
was determined by plotting these values on log-probabilty paper 
and extrapolating to determine the 0.2 percent rainfall. A Type 
I storm distribution was used. The resulting values were: 

10-year: 
50-year: 

;100-year: 
;500-year: 

1,520 cfs 
2,805 cfs 
3,275 cfs 
4,775 cfs 
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********************************* 
* HECWRC * 

************************************* 
* * * FLOOD FLOW FREQUENCY ANALYSIS* * U.S. ARMY CORPS OF ENGINEERS * 

* PROGRAM DATE: 1 APRIL 1978 * * THE HYDROLOGIC ENGINEERING CENTER* 
* VERSION DATE: 12 JANUARY 1987 * * 609 SECOND STREET * 
* RUN DATE AND TIME: * * DAVIS, CALIFORNIA 95616 * 
* 5 OCT 90 8: 16:39 * 
********************************* 

* (916) 551-1748 OR <FTS) 460-1748 * 
************************************* 

INPUT FILE NAME: MAPLE 
OUTPUT FILE NAME: MAPLEOUT 

**TITLE 
TT 
TT 

CARD<S>** 
MAPLE RIVER AT MAPLE RAPIDS, 
FLOOD FREQUENCY ANALYSIS 

**GENERALIZED SKEW** 
ISTN GGMSE SKEW 

GS 115000 0. 139 -0.07 

**SYSTEMATIC EVENTS** 
45 EVENTS TO BE ANALYZED 

MICHIGAN 

**END OF INPUT DATA** 
ED+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

FINAL RESULTS 
-PLOTTING POSITIONS-115000 
**************************************************************** 
*· .... EVENTS ANALYZED ..... ·*· .......... ORDERED EVENTS ......... ·* 
* * WATER WEIBULL * 
*MONDAY YEAR FLOW,CFS * RANK YEAR FLOW,CFS PLOT POS * 
*--------------------------*-----------------------------------* 
* 0 0 1945 1680. * 1 1986 8770. 0.0217 * 
* 0 0 1946 3280. * 2 1948 6500. 0. 0435 * 
* 0 . ·O 1947· - · 4810 ... '*. 3 -·· 1960 · 5550.· · 0. 0652 .. * - .. 

* 0 0 1948 6500. * 4 1976 5400. 0.0870 * 
* 0 0 1949 1430. * 5 1947 4810. 0. 1087 * 
* 0 0 1950 3000. * 6 1956 4740. 0. 1304 * 
* 0 0 1951 2380. * 7 1987 4400. 0. 1522 * 
* 0 0 1952 2000. * 8 1985 4310. 0. 1739 * 
* 0 0 1953 770. * 9 1982 4280. 0. 1957 * 
* 0 0 1954 940. * 10 1967 3810. 0.2174 * 
* 0 0 1955 1120. * 11 1978 3770. 0.2391 * 
* 0 0 1956 4740. * 12 1962 3570. 0.2609 * 
* 0 0 1957 1190. * 13 1946 3280. 0.2826 * 
* 0 0 1958 1250. * 14 1950 3000. 0.3043 * 
* 0 0 1959 2830. * 15 1959 2830. 0.3261 * 
* 0 0 1960 5550. * 16 1974 2740. 0.3478 * 
* 0 0 1961 1240. * 17 1975 2720. 0.3696 * 
* 0 0 1962 3570. * 18 1981 2720. 0.3913 * 
* 0 0 1963 507. * 19 1972 2500. 0.4130 * 
* 0 0 1964 442. * 20 1951 2380. 0.4348 * 
* 0 0 1965 2330. * 21 1965 2330. 0.4565 * 
* 0 0 1966 1070. * 22 1968 22'>0 n ,,7A8 *' 

-·-- - - - -

• 
• 
• 
• 
• 
• 
• 

, . 
• 
• 
• 
• 
• 
• 
• 

I 

- ~ - ---- -- - - -- ---- - .. . .. ,-- .. -. -____ .... j. 
• 
• 

, . 
• 
• 
• 



• " \J l-to, ;::HU. * .!;j 1.,., ;j ..:c:lu. U . .:IVIJU * 
* 0 0 1968 2250. * 24 1979 2080. 0. 5217 * * 0 0 1969 1720. * 25 1952 2000. 0. 5435 * 

• * 0 0 1970 974. * 26 1983 1950. 0. 5652 * 
* 0 0 1971 1890. * 27 1971 1890. 0.5870 * 
* 0 0 1972 2500. * 28 1989 1840. 0.6087 * 

• * 0 0 1973 2210. * 29 1969 1720. 0.6304 * 
* 0 0 1974 2740. * 30 1988 1720. 0.6522 * 
* 0 0 1975 2720. * 31 1945 1680. 0.6739 * 

• * 0 0 1976 5400. * 32 1949 1430. 0.6957 * 
* 0 0 1977 509. * 33 1984 1370. 0. 7174 * 
* 0 0 1978 3770. * 34 195S 1250. 0. 7391 * 

• * 0 0 1979 2080. * 35 1961 1240. 0. 7609 * 
* 0 0 1980 954. * 36 1957 1190. 0. 7826 * 
* 0 0 1981 2720. * 37 1955 1120. 0.8043 * 

• * 0 0 1982 42S0. * 3S 1966 1070. 0.8261 * 
* 0 0 1983 1950. * 39 1970 974. 0.8478 * 
* 0 0 1984 1370. * 40 19S0 954. 0.8696 * 

• * 0 0 1985 4310. * 41 1954 940. 0.8913 * 
* 0 0 1986 8770. * 42 1953 770. 0.9130 * 
* 0 0 1987 4400. * 43 1977 509. 0.9348 * 
* 0 0 1988 1720. * 44 1963 507. 0.9565 * • * 0 0 1989 1840. * 45 1964 442. 0.97S3 * 
**************************************************************** 

• 
-OUTLIER TESTS -

• I ----------------
LOW OUTLIER TEST 

----------• BASED ON 45 EVENTS, 10 PERCENT OUTLIER TEST VALUE K(N) = 2.727 

• 0 LOW OUTLIER(S) IDENTIFIED BELOW TEST VALUE OF 314. 7 

• HIGH OUTLIER TEST 
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• 

BASED ON 45 EVENTS, 10 PERCENT OUTLIER TEST VALUE K<N) = 2.727 

0 HIGH OUTLIER<S> IDENTIFIED ABOVE TEST VALUE OF 13966. 

-SKEW WEIGHTING -
-----------------
BASED ON 45 EVENTS, MEAN-SQUARE ERROR OF STATION SKEW= 0. 133 
DEFAULT OR INPUT MEAN-SGUARE ERROR OF GENERALIZED SKEW= 0. 139 

FINAL RESULTS 
-FREQUENCY CURVE-115000 
**************************************************************** 
*· .... , .. FLOW,CFS ...... ··* *· .. CONFIDENCE LIMITS.··* 
* EXPECTED * EXCEEDANCE * * 
* COMPUTED PROBABILITY* PROBABILITY* 0.05 LIMIT 0.95 LIMIT* 
*------------------------*-------------*-----------------------* 
* 13100. 14600. * 0.002 * 20200. 9560. * 
* 11000. 12000. * 0.005 * 16400. 8220. * 
* 

O"I, ,{\ 1 {\,:){\{\ * {\ l\1 {\ * 1 '<!=1111'\ ?:J40 * 

• 
···~· -------·- --------··- . 

• 
• 
• 
• 
• 
•• 
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* 
* 
* 
* 
* 
* 
* 
* 

1:Hlu. 
6320. 
5030. 
3790. 
2150. 
1180. 
848. 
643. 
376. 

t:l::>::!U. 
6530. 
5140. 
3830. 
2150. 
1160. 
827. 
617. 
342. 

* 
* 
* 
* 
* 
* 
* 
* 
* 

u.u~u 
0.050 
0. 100 
0.200 
0.500 
0.800 
0.900 
0.950 
0.990 

* 
* 
* 
* 
* 
* 
* 
* 
* 

11400. 
8520. 
6540. 
4730. 
2550. 
1410. 
1050. 
815. 
508. 

6270. * 
5020. * 
4090. * 
3150. * 
1810. * 
944. * 
650. * 
470. * 
249. * 

*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++* 
* FREQUENCY CURVE STATISTICS * STATISTICS BASED ON * 
*------------------·--- -------*-----------------------------* * MEAN LOGARITHM 3.3215 * HISTORIC EVENTS O * 
* STANDARD DEVIATION 0.3020 * HIGH OUTLIERS O * 
* COMPUTED SKEW -0.2764 * LOW OUTLIERS O * 
* GENERALIZED SKEW -0.0700 * ZERO OR MISSING O * 
* ADOPTED SKEW -0.2000 * SYSTEMATIC EVENTS 45 * 
**************************************************************** 

FINAL RESULTS 
-FREQUENCY PLOT -115000 
BASED ON COMPUTED VALUES, FLOW IN CUBIC FEET PER SECOND 
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t:.ll\;l:.t:.U,.N\;t:.. t'l<Ul:IMl:I iL 1 I , 

LEGEND - O=OBSERIJ'ED EVENT, H=HIGH OUTLil::R OR HISTO~!IC EVENT, L=LOW OUTLIEIR, Z=ZERO OF! MISSING X=CDMPUTE.D CUIRVE 

FINAL RESUL.TS 
·-FREGUENCY PLOT -115000, 
IBASED ON EXPECTED PROBA,BILITY AD.JUSTMENT, FLDl,J IN CUBIC FEET PER SECOND 
20000------------------·----------------------------------------------------------·-----------------------------------·------------- --- - ·-

X 
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XO 
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0 OX 
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X 

200------------------·----------------------·------------------------·-----------·------------------------·------------------------ .. ,-----
. 999 . 997 . 99 . 97 . 90 . 70 . 5,0 30 . 10 . 03 . 01 . 00:3 . 001 

EXCEEDANCE PROBABILITY 

LEGEND - O=OBSERIJ'ED EVENT, H=HIGH OUTLil:'.R OR HISTOFtIC EVENT, L.=LOW OUTLIEIR, Z=ZERO OH MISSING X=·COMPUTED CURVE 

-~++++++++++-! .. +++++++++++-++ 
·+- END OF RUN + 
·+- NORMAL STCIP IN HECWRC + 
-~++++++++++++++++++++++-++ 
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• 
1 • ********************************* 

* HECWRC * 
************************************* 
* * 

* FLOOD FLOW FREQUENCY ANALYSIS* * U.S. ARMY CORPS OF ENGINEERS * • * PROGRAM DATE: 1 APRIL 1978 * * THE HYDROLOGIC ENGINEERING CENTER* 
* VERSION DATE: 12 JANUARY 1987 * * 609 SECOND STREET * 

• * RUN DATE AND TIME: * 
* 5 OCT 90 13: 15:46 * 

* DAVIS, CALIFORNIA 95616 * 
* (916) 551-1748 OR <FTSl 460-1748 * 

********************************* ************************************* 

• 
• 
• 
• 
• 
• 
• 

INPUT FILE NAME: MAPLE2 
OUTPUT FILE NAME: MAP20UT 

**TITLE CARD<Sl** 
TT MAPLE RIVER AT MAPLE RAPIDS, MICHIGAN 
TT FLOOD FREQUENCY ANALYSIS 

**~~N~~ALlL~U ~~EW** 
ISTN GGMSE 

GS 115000 0.200 

**SYSTEMATIC EVENTS** 

SKEW 
0.08 

45 EVENTS iO BE ANALYZED . , **END OF INPUT DATA** 
ED+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

• 
• FINAL RESULTS 

-PLOTTING POSITIONS-115000 
**************************************************************** 

• 
1 

*· .... EVENTS ANALYZED ...... *· .......... ORDERED EVENTS ......... ·* 
* * WATER WEIBULL * 

I *MONDAY YEAR FLOW,CFS * RANK YEAR FLOW,CFS PLOT POS * 
*--------------------------*-----------------------------------* 

-• !······-*·- ·o-··o ·194~- -··16eo.-·-·-·*··-··-···1····19eo··· · ··s770. - o:·0217··· * 
* 0 0 1946 3280. * 2 1948 6500. 0.0435 * 

• 
I * O O 1947 4810. * 3 1960 5550. 0.0652 * 
, * 0 0 1948 6500. * 4 1976 5400. o. 0870 * 

* 0 0 1949 1430. * 5 1947 4810. 0. 1087 * 
_ , * 0 0 1950 3000. * 6 1956 4740. 0. 1304 * 
• ' * 0 0 1951 2380. * 7 1987 4400. 0. 1522 * 

* 0 0 1952 2000. * 8 1985 4310. 0. 1739 * 
* 0 0 1953 770. * 9 1982 4280. 0. 1957 * 

• * 0 0 1954 940. * 10 1967 3810. 0.2174 * 
* 0 0 1955 1120. * 11 1978 3770. 0.2391 * 
* 0 0 1956 4740. * 12 1962 3570. 0.2609 * 

• ' * 0 0 1957 1190. * 13 1946 3280. 0.2826 * 
* 0 0 1958 1250. * 14 1950 3000. 0.3043 * 
* 0 0 1959 2830. * 15 1959 2830. 0.3261 * 

• * 0 0 1960 5550. * 16 1974 2740. 0.3478 * 
* 0 0 1961 1240. * 17 1975 2720. 0.3696 * 

• 
* 0 0 1962 3570. * 18 1981 2720. 0.3913 * 

. * 0 0 1963 507. * 19 1972 2500. 0.4130 * .. " " 1 QL.. II, 
I' - .., ... ~" 1 QC' of "")":10f'I t"'I, -~, "CJ, ... 

• 
• 
• ,. 
• 
• 
• 
• 
• 
• ,. 
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• 
• 
• 
• 
• 
• 
• 
• 
• 
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* 0 0 1965 2330. * 21 1965 2330. 0.4565 * 
* 0 0 1966 1070. * 22 1968 2250. 0.4783 * 
* 0 0 1967 3810. * 23 1973 2210. 0. 5000 * 
* 0 0 1968 2250. * 24 1979 2080. 0. 5217 * 
* 0 0 1969 1720. * 25 1952 2000. 0. 5435 * 
* 0 0 1970 974. * 26 1983 1950. 0.5652 * 
* 0 0 1971 1890. * 27 1971 1890. 0.5870 * 
* 0 0 1972 2500. * 28 1989 1840. 0.6087 * 
* 0 0 1973 2210. * 29 1969 1720. 0.6304 * 
* 0 0 1974 2740. * 30 1988 1720. 0.6522 * 
* 0 0 1975 2720. * 31 1945 1680. 0.6739 * 
* 0 0 1976 5400. * 32 1949 1430. 0.6957 * 
* 0 0 1977 509. * 33 1984 1370. 0.7174 * 
* 0 0 1978 3770. * 34 1958 1250. 0.7391 * 
* 0 0 1979 2080. * 35 1961 1240. 0.7609 * 
* 0 0 1980 954. * 36 1957 1190. 0. 7826 * 
* 0 0 1981 2720. * 37 1955 1120. 0.8043 * 
* 0 0 1982 4280. * 38 1966 1070. 0.8261 * 
* 0 0 1983 1950. * 39 1970 974. 0.8478 * 
* 0 0 1984 1370. * 40 1980 954. 0.8696 * 
* 0 0 1985 4310. * 41 1954 940. 0.8913 * 
* 0 0 1986 8770. * 42 1953 770. 0.9130 * 
* 0 0 1987 4400. * 43 1977 509. 0.9348 * 
* 0 0 1988 1720. * 44 1963 507. 0.9565 * 
* 0 0 1989 1840. * 45 1964 442 0.9783 * 
**************************************************************** 

-OUTLIER TESTS 
--------------
LOW OUTLIER TEST 

BASED ON 45 EVENTS, 10 PERCENT OUTLIER TEST VALUE K<N> = 2. 727 

0 LOW OUTLIER(Sl IDENTIFIED BELOW TEST VALUE OF 314. 7 

HIGH OUTLIER TEST 

BASED ON 45 EVENTS, 10 PERCENT OUTLIER TEST VALUE K<N> = 2. 727 

0 HIGH OUTLIER<S> IDENTIFIED ABOVE TEST VALUE OF 13966. 

-SKEW WEIGHTING -
-----------------
BASED ON 45 EVENTS, MEAN-SQUARE ERROR OF STATION SKEW= 0. 133 
DEFAULT DR INPUT MEAN-SQUARE ERROR OF GENERALIZED SKEW= 0.200 

FINAL RESULTS 
-FREQUENCY CURVE-115000 
**************************************************************** 
*· ....... FLDW,CFS ....... ·* *· .. CONFIDENCE LIMITS ... * 
* EXPECTED * EXCEEDANCE * * 
* COMPUTED PROBABILITY* PROBABILITY* 0.05 LIMIT 0.95 LIMIT* * ________________________ * _____________ * _______________________ * 
... 1 ... ..,f"II"\ i J. 1 r"" r, r,r,ri. ..,,~":l,{"11"\ i r,.-,,-,.,r. 
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* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

i 101'\I'\ 
A ,1,~\JV, 

10000. 
8420. 
6450. 
5070 
~7Qr\ - , .... ..,. 
2120. 
1170. 

854. 
655. 
~95. 

12900. 
10800. 
8900. 
6680. 
5190. 
3820. 
2120. 
1160. 
833. 
630. 
363. 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

0.005 
0.010 
0.020 
0.050 
0. 100 
0.200 
0. 500 
0.800 
0.900 
0.950 
0.990 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

17800. 
14700. 
11900. 

8730. 
6600. 
4710. 
2520. 
1410. 
1050. 

829. 
531. 

.,......,l'\.I'\. .. a,uu. "M' 

7570. * 
6490. * 
5120. * 
4120. * 
3140. * 
1780. * 
940. * 
654. * 
481. * 
265. * 

*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++* 
* FREQUENCY CURVE STATISTICS * STATISTICS BASED ON * 
*--------------------------------*-----------------------------* * MEAN LOGARITHM 3.3215 * HISTORIC EVENTS O * 
* STANDARD DEVIATION 0.3020 * HIGH OUTLIERS O * 
* COMPUTED SKEW -0.2764 * LOW OUTLIERS O * 
* GENERALIZED SKEW 0.0810 * ZERO OR MISSING O * 
* ADOPTED SKEW -0. 1000 * SYSTEMATIC EVENTS 45 * 
**************************************************************** 

FINAL RESULTS 
-FREQUENCY PLOT -115000 
BASED ON COMPUTED VALUES, FLOW IN CUBIC FEET PER SECOND 
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EXCEEDANCE PROBABILITY 

LEGEND - O=OBSERVED EVENT, H=HIGH OUTLIER OR HISTORIC EVENT, L=LOW OUTLIER, Z=ZERO OR HISSING X=COHPUT~D CURVE 

FINAL RESULTS 
-FREQUENCY PLOT -115000 
BASED ON EXPECTED PROBABILITY ADJUSTHENT, FLOW IN CUBIC FEET PER SECOND 
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_999 .997 .99 .97 .90 .70 . 50 .30 . 10 .03 .01 .003 .001 

EXCEEDANCE PROBABILITY 

LEGEND - O=OBSERVED EVENT, H=HIGH OUTLIER OR HISTORIC EVENT, L=LOW OUTLIER, Z=ZERO OR HISSING X=COHPUTED CURVE 

+++++++++++++++++++++++++ 
+ END OF RUN + 
+ NORHAL STOP IN HECWRC + 
+++++++++++++++++++++++++ 
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